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UNIVERSITY OF PENNSYLVANIA—THE 1954 WHARTON CONFERENCE 


Work SIMPLIFICATION AND MEASUREMENT IN THE OFFICE AND FACTORY 
JUNE 21 To JULY 2, 1954 IN THE New Airy Conditioned TayLor MANAGEMENT LABORATORY 


CONFERENCE TOPICS: 1. SIMPLIFYING PRACTICES: A focus upon the latest available techniques to accomplish work simplifica. 
tion and to eliminate waste. Discussion of the function of methods ang systems work—its tasks, its needs, its problems. 2. DEVELOPING 
WORK MEASUREMENTS: Discussion of selected current techniques such as predetermined standards, standard data. An evaluation 
of the newest developments in the effort rating field. 3. OBTAINING EMPLOYEE ACCEPTANCE: A focus upon the human element 
and the problems of worker motivation. An evaluation of industrial engineering and systems work -— the scientific method, contractual 
obligations, “selling the installation.” 


SPECIAL ONE-WEEK PrE-CONFERENCE SESSION ON Basic Toots AND TECHNIQUES, JUNE 14 To JUNE 18, 1954 
u = 


In order to comprehend better the higher-level work of the regular two-week conference, certain conferees may wish to review the 
basic principles and techniques in the one-week optional session offered prior to the regular conference. It will be a highly concentrated 
basic conference using the same schedule pattern as the regular conference with the faculty of the Wharton School serving as lecturers 
and discussion leaders. 


Subjects to be Covered—tThese will include both shop and office discussions on the use and application of: motion economy; forms { 


design; work measurement; time study; work distribution charts; flow process charts; multiple activity charts; workplace charts; opera- 
tion charts; predetermined standards; incentive systems; suggestion systems; camera and film studies; materials handling; office and plant 
layout. 
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1954 CONFERENCE SPEAKERS ON SELECTED SUBJECTS 


Lillian M. Gilbreth: “A Critical Analysis of World-wide Industrial Engineering Progress, Future Prospects and the Human Fac- 
tors Involved.” Ralph M. Barnes: University of California, “The Changing Concept of Industrial Engineering.” Phil Carroll: Consultant, 
“How to Control Production Costs Through Proper Work Measurement.” Marvin E. Mundel: Marquette University, “Training Aids for 
the Industrial Engineer & Office Systems Man.” Ben S. Graham: The Standard Register Co., “Work Simplification, A Tool in Human 
Relations.” Don H. Johnson: Manufacturing Staff, General Motors Corp., “Approaching Methods Work through Participation and Train- 
ing.” Fred Smith: Gruen Watch Co., “Personality Complexes in Work Simplification Programs.” Philip B. Hoffman: Johnson & John- 
son Co., “Management’s Stake in Industrial Engineering and Office Procedures Work.” Harold Engstrom: Sonotone Corporation, “The 
Value of Predetermined Time Systems.” Vincent Flynn: SAM, “Establishing Normal Productivity through the SAM Rating Films.” 
Robert P. Brecht: Wharton School, “The ‘Logic of Efficiency’ and Its Acceptability in Practice.” Jerome Barnum: Jerome Barnum 
Associates, “The Humanics of Industrial Engineering.” Elles Derby: Metropolitan Life Insurance Co., “Defining, Selecting and Training 
Systems Men.” John B. Joynt: American Enka Corp., “Designing and Building a Systems Department.” George W. Taylor: Wharton 
School, “The Acceptance of Technological Change by Workers and Unions.” James Duncan: The Work Factor Company, “Predetermined 
Time Values for Setting Standards.” Wright Manvel: General Electric Company, “A Critical Evaluation of Predetermined Time Value 
Systems.” Dawson Dean: American Home Products Corp., “Testing and Selection Techniques to Aid Industrial Engineering.” Richard 
Neumaier: Office Systems Consultant, “Mechanization in the Office.” Nicholas A. Martucci: N.1.C.B., “Practical Application of Simplifi- 
cation Techniques in Both Shop and Office.” Paul B. Mulligan: Paul B. Mulligan Co., “Predetermined Time Values in the Office.” Solomon 
Barkin: Textile Workers of America, “The Union Attitude Towards Technological Change.” Erman A. Gentile: Strick Trailer Co., 
“Problems of Starting An Office Work Simplification Program.” Robert E. Heiland: Lehigh University, “The Ratio Delay Study for 
Setting Standards.” Rexford Hersey: Wharton School, “Does the Industrial Engineer and Office Systems Man Need to be a Psychologist?” 
David A. Ginsburg: The Wheeldex Co., “The ‘How To Do It’ of Office and Shop Systems Work.” Thomas Pitney: Sylvania Electric Co.. 
“Practical Standards for Clerical Activity.” Adam Abruzzi: Stevens Institute, “Setting Production Standards by Statistical Methods.” 
H. C. Geppinger: General Electric Co., “Dimensional Motion Time Standards.” 


REGISTRATION: Advance registration is required. Applications of qualified conferees will be accepted in the order received. 


Although no University credit will be given to conferees, a certificate of achievement will be awarded upon satisfactory completion of 
the conference. 


Since the optional first week concentrates on basic techniques, registration will be strictly limited to 30 conferees. The regular 2 weeks’ 
conference will be limited to 60 conferees. LIVING ACCOMMODATIONS will be arranged for those requiring them, in fraternity houses 
at cost. Phi Delta Theta and Kappa Sigma houses have done an outstanding job of making the conferees comfortable. 


APPLICATION 

EN i Saat toi b aba Uae cece R es beseebb aN eee R Wes he eet sees Boe’ EERE SS eres ee en ae ee er. 
EEE A Re eae a) Ae ae ae ee PT ee ee Oe EE Cae ae Regi uikh hNerckbh Viana tbuseuritesedheebene steel 
Remittance enclosed—for full conference $500.00 1 For 2 weeks regular conference $350.00 1 


Address: V. Donald Schoeller, Conference Director, W160 Dietrich Hall, Wharton School, University of Pennsylvania, Philadelphia 4, Pa. 
(Checks to be made to order of the Trustees of the University of Pennsylvania.) 
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Trying To Grow in a Vacuum... ? 


REATIVE stimulation is the result of association and work with others. We 
move ahead when we trade ideas, philosophies and concepts. Develop- 
ment and growth cannot occur in a vacuum. 

Under pressure of daily operations, management men seldom have the 
opportunity to leave their offices to benefit from contact with outstanding 
industrial men; the kind of men who will attend the Ninth Annual Industrial 
Engineering Conference sponsored by SAM, April 29-30, in New York. Over 
2,000 business leaders set aside these two days each year to experience the 
stimulation and growth which are a requirement for alert management men. 

The Conference will present the latest creative developments in time study 
and methods, and is of importance to anyone responsible for competitive costs 
—general managers, controllers, industrial engineers and supervisors. This 
Conference gives ideas an airing, promoting growth. Growth becomes tangible 
in lowered costs. 

Once methods improvement and work measurement were regarded as 
separate areas, performed by different departments of management. Today 
we realize the basic unity in such functions. They are combined into an 
integrated operation. In such ways as this, it is possible for enlightened man- 
agement greatly to simplify industrial operations and to reduce the waste- 
component of costs, while at the same time contributing to increasing 
productivity. 

At the April 29-30 SAM Creative Time Study and Methods Conference, 
through information presented by top-management speakers, and through 
the stimulation of personal contact with the kind of men who may have solved 
your problem in their own industry, you should be able to chart the way to 
cost reductions amounting to ten per cent or more. 

Not in a vacuum, but in such free interchange of creative ideas, does 
modern management grow and develop. 


Bruce PAYNE, PRESIDENT, SAM 


ADVANCED MANAGEMENT 
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Another Pioneering Conterence 


; N January 28th and 29th the Society for Advancement of Management 
held an Operations Research conference at the Park Sheraton Hotel, 
New York City. Key personnel from industrial organizations and uni- 
versities in the United States and Canada attended. 
This conference, conceived in the SAM National Office and approved 
by the Society’s Executive Committee, was completely produced by the Na- 
tional Office staff. Expenses were carefully controlled and the conference was 
financially successful as well as outstanding in the quality of its content and 
the caliber of its speakers. Invitations had been sent only to SAM members 
and a select group of others who have consistently supported SAM activities. 

One of the interesting outgrowths of this conference was the strong 

| interest expressed in a SAM-sponsored summer seminar on Operations Re- | 
search. In addition, most of those present indicated that they look forward to | 
a similar conference under SAM auspices next year. We hope to be able to 
meet these expectations. 

In a very real sense, this conference may be regarded as a milestone in 
the history of SAM and the development of modern management. From the | 
historical viewpoint, it marks the first time that our Society has effected a 
j full-fledged meeting between the vanguard talent of Operations Research | 

and a representative corps of management leaders whose organizations play | 

so vital a role in present-day economy. From the viewpoint of management 
development, the conference succeeded splendidly in establishing a concrete 
basis of mutual understanding and appreciation between the intricacies of | 
Operations Research and the complex dynamics of modern management. | 
This channelization was an achievement of major proportions, probably the 
groundwork of a modus of communications which will, in due time, facilitate 
management’s accessibility to the almost incredible advantages of Operations 
Research. Both during and between sessions—and during meals and social 
periods—a genuine intermeshing of ideas and problems teok place, a whole- 
some give-and-take calculated to sharpen the perspective of all concerned. | 
At the end of the final session, one conferee aptly remarked, “Management 
now knows tremendously more about Operations Research; and Operations 
Research has some new insights into management’s problems.” 

The speakers and panelists stressed the practical applications of Opera- 
tions Research, covering pure theory only where unavoidable. Case histories 
illustrated every application, thereby giving flesh and blood to such topics as 
Symbolic Logic, Decision Theory and Information Handling. Among the 
management areas discussed were Production, Finance, Management Re- 
search, Marketing, Inventory, and the Construction and Administration of 
an Operations Research Program. 

Limited hotel facilities necessitated limited advanced registration for 
this conference; however, the Proceedings are being prepared and will be 
available, in whole and in part, at cost of production. Prices will be announced 
soon. 

Our Society can take rightful pride in this latest fulfillment of one of 
its prime purposes: “Through research, discussion, publication and other 
appropriate means, to conduct and promote scientific study of the principles 
governing organized effort in industrial and economic life, including both 
labor and management, and to impart to the public information concerning 
said principles and their various applications for general betterment of society. 
particularly by, but not limited to, elimination of unnecessary effort and 
unduly burdensome toil.” 





C. A. SLocuM, ExEcuTIVE Director, SAM 
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How Industry Is Using The S.A.M. Performance Rating Films 


RECENTLY completed survey of 

industrial organizations using 

S.A.M. Performance Rating 
Films discloses that 

1. These films are reducing consid- 
erably the cost of training time 
study personnel. 

2. The films are substantially im- 
proving work measurement tech- 
niques throughout industry at 
large by increasing the skill and 
consistency of performance rat- 
ing judgment in both experienced 
and new time study personnel. 

3. The films provide an excellent 
frame of reference in expediting 
grievances over specific interpre- 
tations of the concept, “a fair 
day’s work.” 

Since their issuance in October, 
1950, the S.A.M. Performance Rating 
Films have been used by leading in- 
dustrial organizations throughout 
North and South America and most 
of the free countries of Europe. Al- 
though occasional reports had been 
received from individual companies, 
detailing the increased efficiency of 
their time study men who had been 
trained through use of these films, 
there remained to be made a survey 
which would form a basis of experi- 
ence evaluation. In September, 1953, 
the S.A.M. National Research Com- 
mittee, under chairmanship of Ralph 
C. Davis, National S.A.M. Vice Presi- 
dent of Management Research and 
Development, authorized a survey to 
determine the specific needs that the 
films have answered among the indus- 
trial organizations using them. The 
project went to Dr. Vincent A. Flynn, 
the Society’s Research Director. 

A questionnaire was mailed to the 
first 155 companies that had _ pur- 
chased one or more sets of the films. 
Answers were received from 102 com- 
panies representing 22 States in the 
U.S. A. and 5 cities in Canada. A fair 
degree of cross-sectionality is reflected 
in the types of industry replying: 
heavy and light machinery; chemi- 
cals; food; paper pulp; textiles; ad- 
vertising; transportation; furniture; 
electronics; foundry; mail order; en- 
gineering instruments; packaging; 
light assembly; consulting. The aver- 
age length of film ownership in the 
replies was 23 months. 

Following is a composite tally of 
company responses respecting specific 
uses which the films have served: 

TRAINING: Of the 102 companies 


reporting, 90 use the films for training 
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new time study men; 99 as part of a 
refresher program with experienced 
personnel. A total of 6610 time study 
men used the films as part of rating 
training in the survey period. 

Forty-seven companies ventured an 
estimate, percentagewise, of time 
saved through use of these films in 
training new time study personnel to 
a point of acceptable proficiency in 
performance rating. Estimates ran 
from (2%) te (80%) with an arith- 
metic mean of (26%). The remaining 
companies had not made a study on 
which to report an estimate; however, 
27 of these felt that a reduction in 
training time had resulted. 

It is interesting to note that if the 
above time-saving mean (26%) were 
applied to the surveyed average of 
training time (15.5 weeks)* the sav- 
ing would be approximately 4 weeks 
or 160 man-hours per trainee. 

SELECTION OF TIME STUDY 
PERSONNEL: A total of 15 com- 
panies use the S.A.M. Films to aid in 
the selection of trainable applicants 
for time study positions. 

BASIS OF RELATED TRAINING 
PROGRAMS: The S.A.M. Films were 
used by 35 companies in planning and 
making their own films for time study 
training, work simplification, meth- 
ods study and job training. 

SETTING, CHECKING PRODUC. 
TION STANDARDS: The films are 
used by 12 companies in setting their 
own standard data. An additional 5 
companies derive predetermined 
times from the films: 22 companies 
use the films to check production 
standards. 

GENERAL ORIENTATION TO 
TIME STUDY: For purposes of gen- 
eral information on time study philos- 
ophy and technique, the films were 
shown and explained to top-manage- 
ment personnel by 35 companies; to 
foremen and production supervisors 
by 75 companies; to union officials 
by 21 companies. A total of 6801 man- 
agement personnel (excluding time 
study men) were shown the films in 
87 companies; 2004 non-management 
personnel in 44 companies. 

GRIEVANCES OVER STAND- 
ARDS: Of the 9 companies reporting 
use of the S.A.M. Performance Rating 








*The average is derived from a recent (un- 
published) S.A.M. research in which the 
time study policies and practices of 181 com- 
panies (202 plants) throughout the United 
States and Canada are reported. 


Films to settle grievances over time 
study production standards, all 9 
found the films instrumental in redue. 
ing the incidence of such grievances, 
and 7 of the companies found the films 





useful in reducing the handling time | 


of individual grievances. It is interest. 
ing to note, in this connection, that 
the S.A.M. Films have been used in 
arbitrational settlement. 
ADDENDA: All but a few of the 
responding companies requested data 
on the variations in task allowances, as 
well as attainment expectancy of the 
average operator on incentive, that 
were encountered in research when 


these films were originally rated by 
more than 1200 experienced time 
study men from 181 companies 


throughout the United States. These 
data, along with other interesting 
facts derived from research on the 
S.A.M. Films, will be presented in a 


el eR - 
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volume soon to be published by the | 


Society. 

A large number of responding com- 
panies indicated additional uses 
served by the films; for example: 


Many felt that the S.A.M. Perform. | 


ance Rating Films increased self- 
confidence as well as skill in both old 
and new time study personnel. Several 
companies were particularly pleased 
with the improvement in rating con- 
sistency gained from use of the films. 
One multiplant company noted that 
the S.A.M. Films are rapidly succeed- 
ing in unifying diverse systems of time 
study throughout the organization. 
Several companies stressed the role 
these films have played in heighten- 
ing the union’s confidence in time 
study administration. 

The over-all responses from the 
sample surveyed indicate that the 
S.A.M. Performance Rating Films are 
serving well their original objectives: 

(a) to establish bench marks of 

proper performance on opera 
tions representing a broad range 
of manufacturing and _ clerical 
work; 

(b) to provide a concrete basis for 
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judging industry differences 1” | 


the concept of per: 


formance; 


prope 4 


(c) to provide a valid training pro 
cedure in time study, and a fol- 
low-up measure for consistency; 

(d) to help resolve grievances 
quickly and accurately ; 

(e) to provide a source of standard 
data. 
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' CRAWFORD H. GREENEWALT has been president, chairman of the Executive Com- 
mittee, and a member of the Finance Committee of du Pont since January 19, 
1948. He began his career in 1922 when he joined the company as a chemist. 
Mr. Greenewalt is the tenth president of du Pont, the second not of the family 
name in 150 years. Prior to his present position, he had been stationed in four 
manufacturing and two auxiliary departments, and had been vice-President and 
Director of the company. During World War Il he played an important role in the 
program which culminated in the Hanford plutonium plant, and was also active 
time | in the development of nylon. 
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national psychology, and on decisions 
that are influenced less by rational eco- 
nomic reasoning than by simple con- 
fidence and optimism. Obviously this in- 
volves great numbers of people, and the 
governing decisions will be made not 
only in business offices and board rooms 
but around the dining-room table in mil- 
lions of American homes. What we call 
“buying power” is in this country no 
arbitrary factor. For most of the things 
people buy are deferable. The purchase 
of that new automobile can be put off 
until next year. The current television set 
or washing machine or refrigerator can 
be tolerated a while longer. The new 
house doesn’t have to be built. If people 
in the mass as consumers and as business- 
men feel that they wish to defer a large 
percentage of their normal purchases, we 
will surely have a recession. If they are 
confident, willing, and able to satisfy 
their desires, we will have a boom. In 
short, if we could find some way of climb- 
ing into the minds of 160 million people, 
we could tell very easily how good or bad 
business is going to be. 

No one has yet learned how to measure 
or how to influence people’s confidence. 
A few things we do know. We know, for 
example, that a depression, once started, 
accumulates momentum like a snowball 
rolling down a hill, and that panic is a 
communicable disease far worse and far 
more rapid in its spread than any that 
affect us physically. It follows then that 
the business community must accept 
major responsibility for seeing that panic 
does not start. It can do so by maintain- 
ing its confidence high, and its economic 
temperature as near normal as possible. 
In this atmosphere, the corrections that 
will be applied will be small and not in 
themselves frightening. 


Corrections Should be Made Over 
Long Period of Time 


Today business inventories are said 
to be high, perhaps substantially higher 
than can be justified by present or ex- 
pected sales volume. If business people 
should suddenly decide to correct that 
situation all at once, panic and depression 
would almost surely ensue. If, on the 
other hand, the correction is made in 
small increments over a reasonable period 
of time, the problem should be manage- 
able, and confidence maintained. 

But above all else, industry must keep 
its eye firmly fixed upon the long-term 
upward trend—the amazing and dynamic 
industrial progress shown in this country 
over many years. For in the last analysis 


it is that upward thrust in inventiveness 
and productivity that is the sure and 
tested tool that puts an end to any de- 
pression whether it is major or minor. 


American Business has Survived 
Many Depressions 


Let me cite an example. The first avail- 
able Du Pont balance sheet is for the 
year 1810. In that year the assets totaled 
$109,000. A hundred years later, in 1910, 
they were $81 million. Today, excluding 
investment in the General Motors Cor- 
poration, they are approximately $2 bil- 
lion. If these figures are translated into 
growth rates, we find that both in the 
first 100 years and the last 50 that rate 
of growth has been about seven per cent 
per year compounded. The point of this 
history is to emphasize that in that 150- 
year period, America had five major 
wars, at least six depressions of very 
substantial magnitude, and all conceiv- 
able shades of political climate and opin- 
ion, and American business and industry 
is still here and stili growing. 

It would be interesting if the presi- 
dents of the Du Pont Company had kept 
personal diaries. Unfortunately they did 
not, but I am perfectly sure that each of 
my predecessors at some time in his 
presidency worried and fretted for fear 
the business might collapse or suffer 
some major and permanent setback. The 
founder, the first E. I. du Pont, had to 
borrow money in the severe depression of 
1819 to rebuild his factory that was de- 
stroyed by explosion. General Henry 
du Pont, his son, passed successfully 
through the Civil War and the two de- 
pressions that followed it. I have heard 
Irenee du Pont talk about sleepless nights 
during the depression of 1921 and Lam- 
mot du Pont speak of the trials and 
tribulations of 1932. I confess to some 
troubles and worries of my own. 

The point is that when those events 
are viewed against the pattern of our 
country’s steady long-term growth and 
prosperity, the bad times, so troublesome 
in their particular setting, fade first into 
unpleasant memories and finally to un- 
important historical items in dusty and 
forgotten archives. 

It is significant to note that when any- 
one in the past has attempted to predict 
the long-term future, his forecast has 
turned out to be hopelessly shortsighted 
and pessimistic. Benjamin Franklin 
thought, at the end of his life, that it 
would take centuries to settle the Ameri- 
can continent. The State of California 
stands as a monument to his error. 


ADVANCED MANAGEMENT 


Thomas Jefferson, in announcing the 
Louisiana Purchase, felt that the territo 
might be fully occupied after 25 genera. 
tions. The railroad and the steamboat 
opened it up to settlement within a few 
decades. In the early 1900's a gentleman 
from Philadelphia grew enthusiastic 
about private motorcars and foresaw the 
time when there would be a hundred or 
so in every city. | might add that he 
viewed this development as a boon to 
highway safety as it would free the coun. 
try from drunken riders and wild horses, 
A British socialist during the 19th cen. 
tury foresaw the period when it would 
be unnecessary for children to work more 
than 10 hours a day. 

The economist Jevons, in 1860, was 
alarmed at the possible exhaustion of the 
earth’s coal supply within a few years. | 
have heard similar predictions on petro- 
leum almost yearly since my college days. 
Sir William Crookes, a distinguished 
scientist, saw early starvation of the race 
through diminishing supplies of nitrogen. 
What he did not foresee was that chemis- 
try through nitrogen fixation would with- 
in a generation or so prove his error. 


Economy is Shaped by Human 
Courage, Inventiveness 


It should be evident that the progress 
of genius and inventiveness is something 
that is always underrated. I think that 
those who become unduly alarmed at our 
short-term prospects are guilty of eco- 
nomic myopia. They forget that our 
economic orbit is shaped not by inven- 
tories, government spending, or any of 
the host of business indicators, but by 
human courage, desires, and incentive. 

There has been much speculation as to 
the reasons for this spectular advance 
of our American economy. Some have 
ascribed it to the size of our continent, 
some to our raw material resources, some 
to the strength and vigor of our people. 
To me the answer is a simple one. It is 
nothing more than human ingenuity op- 
erating in an atmosphere of individual 
freedom and incentive. 

Genius and inventiveness are found 
among the people of every nation. They 
are not an American monopoly. But the 
atmosphere of freedom in which Ameri- 
cans live and work is unique among 
nations. It is in itself a creation of man’s 
genius, an experiment born of dissatis- 
faction with the authority of the state, 
the guilds, a rigid social order, and all of 
the confining trappings of 18th century 
Europe. Our experiment in government 
has succeeded beyond the fondest expec: 
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tations of its founders. Not even they 
could fo esee the effects of man’s daring, 
yision, .nd creativeness set free to op- 
erate wihout let or hindrance. 

The d' rection of our effort has changed 
over these two centuries of our national 
existence. Our first hundred years were 
the years of the pioneer, the explorer, 
setting out from the comfort of the East 


to conquer and settle the unknown West. 
to bring our continent under the plow 
and to create an agricultural abundance 
for our growing population. 


A New Frontier in the 
Research Laboratory 


In recent times we have become an in- 
dustrial, not an agricultural, nation. 
It is to our factories and our industries 
we look for the ever more abundant life 
each one of us seeks. 

The 20th century pioneer has turned 
from land and mine to the much more 
challenging exploration of the physical 
sciences. Our frontiers have moved from 
the West into the research laboratory 
and in that move have become frontiers 
without limit. 

Today it is research that gives the 
American its characteristic 
surge and its dynamic qualities. And re- 
search requires people with the same 
courage, and determination as 
those who a century ago crossed the 
western plains. 


economy 


vision. 


In the pioneering of the laboratory we 
encounter the same risks, the same dis- 
appointments, the same frustrations. Re- 
search today requires large organizations 
of technical specialists and elaborate 
facilities. It requires time, for the interval 
between the start of a research project 
and its successful conclusion becomes 
longer as scientific techniques grow 
more complex. And it requires enough 
financial confidence and patience to al- 
low for the long succession of failures 
that accompany commercial success. 

There is no essential difference between 
the explorers and homesteaders of the 
past and the scientific pioneers of the 
present. Both require faith in their ob- 
jective, confidence in the future, and the 
knowledge that the rewards of success 
are there to be reaped and kept if success 
attends their efforts. 

The results achieved in our labora- 
tories and factories have indeed been 
staggering. We have only to go back to 
our youth to see what enormous benefits 
science has brought in one generation. 

In the past 25 years the Du Pont Com- 
pany alone has spent approximately $475 


million on research, excluding the cost 
of the buildings and equipment with 
which our research is done. Over the 
same period of years expenditures for 
new plants and equipment have been ap- 
proximately $1,400 million. In other 
words, a single company has spent about 
three dollars in productive facilities for 
every dollar spent in the research labora- 
tory. And this ratio of three to one has 
been relatively constant over an even 
longer period, during which our annual 
research bill has grown from $1 million 
to $50 million. During this same 25 years 
the company’s employment has increased 
from 38,000 to 90,000. That growth in 
employment is the net of the jobs created 
through the introduction of new prod- 
ucts, less those lost through increased 
productivity. Obviously the leverage of 
research in making new employment op- 
portunities is enormous. 

This is by no means the end. Many 
more employment opportunities come 
about elsewhere as a result of a firm’s 
research activities. A new material, such 
as nylon or cellophane, becomes the basis 
for increased business activity on the 
part of those who fabricate and sell the 
finished products arising out of the new 
basic materials which only a large busi- 
ness can supply. Others find new employ- 
ment possibilities in the manufacture of 
machinery, tools and equipment neces- 
sary to new uses. How large a circle this 
becomes would vary, and its radius is 
hard to compute. But as an example. 
Du Pont has estimated that for every one 
of 5,000 employees making cellophane. 
there are two workers engaged in its 
conversion and distribution. These jobs 
were created as a direct consequence of 
the development of cellophane. 


Are We Reaching An 
Industrial Plateau? 


I cite the Du Pont Company’s figures 
merely by way of example. While Du 
Pont’s present $50 millign annual re- 
search bill is large in the absolute, it is 
a very small fraction indeed of the in- 
dustrial research that is being done in 
the whole country’s industries. 

There has been some talk in past years 
of the possibility that our economy is 
maturing, that we are reaching an indus- 
trial plateau from which we will progress 
only as our population increases. That 
point of view seems to me to be nonsense. 
It is tantamount to saying that the last 
scientific barrier has been crossed, that 
there is no fruitful objective for further 
research, that man’s appetite for a more 


abundant life has been fulfilled. 

On the contrary, in the 50 years or so 
during which we have practiced applied 
science, it seems to me we have made 
only the smallest of forward strides. The 
horizons before us are unlimited and ex- 
tend far beyond our present vision. 

I cannot and would not try to predict 
the precise shape of things to come. Were 
I to do so, future events would show 
simply that I had been shortsighted. But 
I am very sure that great progress will 
be made, that the shape of industry 150 
years from now would surprise me just 
as much as the founder of the Du Pont 
Company would be astonished at the 
heights to which his little business has 
grown. 

It is essential that as American busi- 
ness and industry makes its way through 
the squalls and alarms of 1954, that we 
keep our eye on the main goal, which is 
the continuation of progress to greater 
productivity, to greater abundance, to 
new products for the betterment and 
simplification of our lives. 

I do not think this requires us to for- 
sake the search for what we call security. 
It does require us to know precisely what 
we mean when we define security as our 
goal. 


Long-Range View Sustained 
Early Pioneers 


In the early days of the last century, 
there was a kind of security in the well- 
established settlements of our Eastern 
seacoast. The pioneers who journeyed 
westward across harsh and inhospitable 
country were not unmindful of the bless- 
ings and comforts they had left behind. 
But they perceived that, in the long view, 
a greater security was to be found in the 
enterprise that led them west. Today, in 
accepting the risks and hazards implicit 
in industrial progress, we reach for the 
only real security—the abundance that 
enterprise will bring. 

We must not accept a definition of 
security that merely preserves the status 
quo. That attitude will lead to stagnation 
and something like the dark ages of 
medieval history—a depression that 
lasted more than 800 years. 

If we are to avoid it, we must most of 
all keep alive that spirit of confidence 
and optimistic venture that has been so 
fruitful in the past. We must remember 
that America was built by people who 
wore rose-colored glasses. For them and 
for us the air is clear, the sunshine is 
bright, and the horizons present exciting 
vistas. END 
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Graphical A\nalysis In 


Objective Ratings 


by A. D. Joseph Emerzian 


Assistant Professor of Industrial Administration, 


The technique of rating gives rise to problems which require special 
understanding. New. aids such as objective rating films can be made 
more effective by the development of an appropriate checking means. 
A recognized authority with professional as well as academic experience 
discusses the employment of objective rating films, and offers here a 
knowledgeable survey of the reasons and uses of such objective analyses 


in this highly technical field. 





ANAGEMENT'S interest in objective 

rating films has been growing 

since the Society for Advance- 
ment of Management rating films were 
first made available for distribution. 
These films, as well as those produced by 
leading universities and _ progressive 
companies, are part of a general pro- 
gram to assist time study men better to 
understand the rating phenomenon. A 
greater understanding of the idiosyn- 
crasies of rating will contribute toward 
greater control over the rating process, 
and greater control will manifest itself 
in more accurate and reliable time 
standards. 

The purpose of this paper is to de- 
velop further the implications which 
arise from current uses of objective rat- 
ing films, and to suggest additional areas 


for their employment.! 

Rating is a technique for equating dif- 
ferences in operator performance. These 
differences exist between individuals as 
well as within the same individual per- 
forming the same activity at different 
time periods. The purpose of rating is 
to determine the normal time® for ac- 
tivities notwithstanding differences in 
performance between and within indi- 
viduals. Rating is, therefore, a process 
which consists of two steps: (1) deter- 
mination of the rating and (2) calcula- 
tion of the normal time.* 

The rating is determined by judg- 
ment and is quantified through the use 
of numerical rating scales. Under pace 
rating, this judgment consists of a 
mental comparison between a mental 
concept of normal pace and the ob- 
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served pace. It can be explained by say- 
ing it is an estimate of the difference be- 
tween the standard pace and the actual 
pace. With a 100 per cent rating base, 
100 per cent is considered the normal 
pace or standard. To arrive at a rating, 
the time study observer goes through the 
following mental process. First, he 
makes a gross judgment which places 
the observed performance either above 
or below normal (standard). His sec- 
ond judgment indicates the precise posi- 
tion along the rating scale which prop- 
erly evaluates the numerical difference 
between standard and actual perform- 
ance. The second and final judgment 
estimates by how much the observed per- 
formance differs from normal perform- 
ance. 

Once the rating has been made, cal- 


culation of normal time is a matter of 
moment. The basic formula is: 
Twr = R (T,) 


Where: 1. Txp = estimated normal 
time 
rating coefficient* 


actual time 


2k = 

3.T, = 

It has already been stated that the pur- 
pose of rating is to determine accurate 





1 The author is indebted to his colleague, 
Professor Zenon Malinowski, for many 
useful suggestions and comments. 

2 Society for Advancement of Management, 
Glossary of Terms, p. 17. 

3 We will assume that time, adjusted for 
job difficulty and other allowances, prop- 
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erly measures work content. For a discus- 
sion of the nature of quantity rated see 
H. E. Smalley, “New Horizons in Time 
Study,” Modern Management, April and 
May, 1949; M. E. Mundel, Motion and 
Time Study, Prentice-Hall, Inc., N. Y., 
1950; and L. A. Sylvester, Advanced 


—— 


Time-Motion Study, Funk and Wagnalls 
Co., New York, 1950. 

4 The rating coefficient is the assigned rat- 
ing in percent divided by the rating base. 
Under the 100 percent rating base plan, 

Rating 


it would be 100 
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Table 1 


COEFFICIENTS OF RATING ERROR EFFECT 














—— Absolute Rating Coefficients 
Rating Actual Time (T,) Normal Time (Tx) Error (E,) Per Cent Rating of Rating 
Level in Minutes in Minutes in Minutes Error (E,) Error Effect 

(| (2) (3) (4) (5) (6) 
4) .3250 .1463 .0163 12.50! 2.50 
45 .2889 .1444 .0144 11.10 2.22 
50 .2600 .1430 0143 10.00 2.00 
55 .2364 1412 0142 9.09 1.82 
60 .2167 . 1408 0108 8.33 1.67 
65 .2000 . 1400 0100 7.69 1.54 
70 .1857 .1393 .0093 7.14 1.43 
75 1733 1387 .0087 6.67 1.33 
80 | 1625 1381 .008 | 6.25 1.25 
85 .1529 .1376 .0076 5.88 1.18 
90 1444 .1372 .0072 5.56 1.11 
95 .1368 .1368 .0068 5.26 1.05 
100 .1300 1365 0065 5.00 1.00 
105 .1238 1362 0062 4.76 95 
110 1182 1359 0059 4.55 91 
115 .1130 .1357 .0057 4.35 87 
120 .1083 .1354 .0054 4.17 83 
125 .1040 .1352 0052 4.00 80 
130 .1000 .1350 .0050 3.85 77 
135 .0963 .1348 .0048 3.70 74 
140 .0929 .1346 .0046 3.57 7 
145 .0897 .1345 .0045 3.45 -69 
150 .0867 1343 .0043 3.33 67 
155 .0839 .1342 .0042 3.23 65 
160 .0813 1341 .0041 3.13 63 
45-40 


1 This column can also be calculated by using the rating level as a base. For example: 


7p «(X (100 — 125%. 





normal times. The accuracy of the rat- 
ing, therefore. should be measured in 
terms of the accuracy of the estimated 
normal Under stop-watch time 
study, accuracy of the estimated normal 
time is largely a function of the rating. 
Unfortunately this relationship makes it 
impossible to evaluate either. With ob- 
jective rating films, however, this handi- 
cap is overcome, because the true nor- 
mal time (Txc) and the actual time are 
known. Thus, the correct rating coeff- 


time. 


Tye 
T, 

In order to conform more clearly with 
our definition of rating as a technique 
for equating differences in operator per- 
formance, it appears more desirable to 
restate the rating equation as follows: 
R (T,) — Txc = O. This focuses at- 
tention upon the fact that, in theory, 
differences between performances will 
have no net effect upon the standard. 
That is, there will be no difference be- 
tween the normal times for operators A 
and B because [Ra (Tas) — Tyo] — 
[Rs (T,3) — Tyo] = O, provided there 
are no errors in the estimation of Ra 


and R,. 


Objective rating films have been de- 


cient can be calculated by 


veloped to improve rating accuracy. 
More often than not, there is some rat- 
ing error. This absolute rating error in 
minutes (E,) should be calculated by 
Ex, = Tyco — R (Ta). The percentage 
rating error (Ep) can be found by con- 
sidering the difference between the rated 
normal time (Tyr). which is R (Tax). 
and the correct normal time, divided 
by the correct normal time: Ep = 
I'xc — Tr < 100. Thus, the closer 
- 
(E) approaches (O), the more accurate 
the rating. 

When using objective rating films, the 
usual procedure is to make the ratings 
in their entirety and then subject them 
to analysis. This analysis usually con- 
sists of plotting the rating values on co- 
ordinate paper with the ordinate desig- 
nating the observed rating level and the 
abscissa, the correct rating. In some 
instances, computations of one or more 
measures of central tendency and even 
perhaps dispersion, are made. 

The SAM Committee on Rating of 
Time Studies suggests the rating analysis 
form which is shown as Graph A. For 
the 100 per cent rating base, it contains 
rating levels from 40 per cent to 160 per 


cent distributed as indicated above. If 
further includes the “line of correct rat- 
ing” with adjacent error margin lines 
of plus and minus 5 per cent. The in- 
cluded area is considered the “area of 
correct rating,” and ratings which fall 
therein “are considered accurate from 
the practical standpoint. 

This graphical method of analyzing 
rating accuracy implies that a rating 
scale error of a given size is equally sig- 
nificant regardless of its position along 
the rating scale. In other words, if a 
rating of 115 per cent was made where- 
as the correct rating was 110 per cent, 
the rating scale error is 5 per cent; and 
if a rating of 85 per cent was made when 
the correct rating was 80 per cent, this 
would also be a rating scale error of 5 
per cent. In short, the size of the rating 
scale error is determined by the abso- 
lute difference, along the rating scale, be- 
tween the estimated rating and the true 
rating. This article, however, advocates 
that the percentage rating error be used 
for analyzing and controlling rating 
errors. 





5 Society for Advancement of Management, 
How to Use Performance Rating Films, 
p. 14. 
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In order to examine the true signifi- ee & — 
cance of rating scale errors, Table 1 ss 
(Coefficients of Rating Error Effect) has FILM RATING FORM 
been constructed. The values contained 
in this table have been derived by assum- 
ing a normal time of .13 minutes and a 
100 per cent rating base plan. Column 1 
represents the rating scale; Column 2, 
the actual time (T,) corresponding to 
the appropriate rating level; Column 3, 
the estimated normal time (Typ) assum- 
ing a positive 5 per cent rating scale er- 
ror at each rating level. Column 4, is the 
absolute rating error in minutes (E,) ;° 
Column 5, the percentage rating error 
(Ep) ;7 and Column 6, the coefficient of 
rating error effect. If a rating of 45 
per cent is made and the correct rating 
is 40 per cent, the calculated normal 
time would be .146 minutes. The abso- 
lute rating error (E,) is .016 minutes 
and the percentage rating error (Ep) 
12.5 per cent. This means that a 5 per 
cent rating scale error results in a per- 
centage rating error of 12.5 per cent 
at the 40 per cent rating level. Also, if a 3 
positive 5 per cent rating scale error is 
made at the 160 per cent rating level. 
this would result in a percentage rating 
error of 3.13 per cent. To generalize, an 
absolute 5 per cent rating scale error 
means a different percentage effect upon Correct Rating 
the normal time, ranging from 3.13 per 
cent at the 160 per cent level to 12.5 per Table 2 
cent at the 40 per cent level. In other RATING ACCURACY IN HARMONIC MOTION AND STROKING 
words, a given rating scale error at the 
40 per cent rating level has 299 per cent ssn : pte 
more effect upon the accuracy of the a — ates - - Santene 
normal time than if it occurred at the pa (M.) (S.D.) paar (Me) (sD) |} 9 
160 per cent level.® It, therefore, follows §———-—— mes "aan wn | on 
that the significance of a rating scale bs lig +E: oa Hi | = Stroh 
error is a function of its position along 85 + 6.4 8.6 120 — 95 9.5 } 
the rating scale. Rating scale errors at 100 7 | 11.8 140 —I1.8 10.4 
the higher rating levels being less sig- ae ie oa = aoe os 
nificant (having less effect upon the ac- , 
curacy of the normal time) than rating Table 3 — 
scale errors at the lower rating levels. ANALYSIS OF VARIANCE FOR MEAN RATING ERRORS LR 

With this knowledge, it appears de- ee oe ae 
sirable to establish graphical methods 
for controlling rating errors which take Source of Variation 
into consideration the coefficients of rat- Harmonic Motion 
ing error effect. Graph B has been con- Reet hes ans re. — 1968 aM ing! 
structed for this purpose. The rating ee ee — — —j| 
scale error tolerance lines have been Total | 48,341 204 
drawn on the assumption that a rating Stroking | 


ak ok oe Rating Levels 49,750 | 4 12,438 105.4 3.41 2.41 
Experimental Error | 30,705 | 260 118 : 
6 Es = Tyr — Tre, or Column 3 values | —|—______—— —<—$|———— 15 
minus the correct normal time (.13 min- Total 80,455 | 264 
utes). 
= Tuo — Tue < 100, or the correct 9 See Column 5, 5 — 338 < 100 — the 150 per cent and 100 per cent rating 
Tye 3.13 levels. 
11 Rating Primary Quantities, by A. D. } yg 
Joseph Emerzian and Harold E. Smalley. 
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normal time minus the estimated normal 299 per cent. 
time divided by the correct normal time 10 If the firms acceptable rating scale error 
multiplied by 100. was plus or minus 10 per cent, the toler- 12 More than two years rating experience and 
. H + ¢ ‘ sah e — fa 
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Table 4 
HOMOGENITY OF VARIANCE OF HARMONIC MOTION AND STROKING 
a... aaa 
Quantiy Rated x Value D.F. V7 5% oe 
Harmonic Motion 24.87 ~ 13.28 9.48 
Stroking 13.65 4 13.28 9.48 
Table 5 
STANDARD ERRORS FOR HARMONIC MOTION AND STROKING 
moe Harmonic Motion Stroking 
Rating Level 7 99%, Confidence Interval Rating Level | 99% Confidence Interval 
es ne © 2 Ye 75 | 15.4 — 242 
75 35— 11.5 105 4— 5.8 
85 2.8— 10.0 120 | — 61 — —12.9 
100 —3.8 — 4.6 140 | — 8.1 — —15.5 
130 —7.2— — 22 150 —l6.3 — —22.5 











14 This is calculated by subtracting the cor- 
rect rating (Rc) from the actual rating 
(Ra): Me = Ro — Ra. For a series of 

= ( Re —— Ra) 

N 

15 This analysis indicates that the sample F 
values for both Harmonic Motion and 
Stroking are considerably in excess of the 
sample F values which could normally be 
expected by chance alone at the 5 per cent 
and 1 per cent levels of confidence. 

16 See A. J. Duncan, Quality Control and 
Industrial Statistics, Richard D. Irwin, 
Inc., 1952, pp 470-72. 

17 The x2 values for both Harmonic Mo- 
tion and Stroking exceed the x?(4) values 
at both the 5 per cent and 1 per cent 


ratings it would be: Mz = 


18 


19 
20 


confidence levels. 

x2(4) at .001 = 18.465 and H = x2. H = 
67,536 for Harmonic Motion and 164.523 
for Stroking. It is readily evident that the 
differences in the size of the mean errors 
for the various rating levels are statistical- 
ly significant. For an explanation of the 
statistical technique see William H. 
Kruskal and W. Allen Wallis, “Use of 
Ranks in One-Criterion, Variance Analy- 
sis,” Journal of American Statistical As- 
sociation, Vol. 47, No. 260, November, 
1952, pp 583-622. 
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Additional experimentation, whose de- 
sign includes many more rating levels 
than are contained herein, is required. 
Such research is now underway. 


scale error of plus and minus 5 per cent 
is acceptable to the organization. The 
slope of the tolerance lines was obtained 
by dividing the acceptable rating scale 
error by the coefficient of rating error 
effect. For example, at the 150 per cent 
rating level, the tolerance lines would 
pass through 150 + 7.5, (35 = 7.5); 
and at the 100 per cent rating level it 
would pass through 100 + 5, 2 a 

Examination of Column 4, Table 1, 
discloses that the size of the absolute 
rating error in minutes (Eq), for a given 
constant rating scale error, decreases as 
one moves upward along the rating scale. 
With an assumed normal of .13 minutes, 
a rating scale error of 5 per cent at the 
160 per cent rating level results in an 
absolute rating error of .004 minutes 
(disregarding sign), whereas the iden- 
tical rating scale error at the 40 per 
cent rating level measures .017 minutes. 
The question which arises is whether it 
is easier to discern larger differences be- 
tween actual performance and standard 
performance than smaller differences, or 
can a person do an equally satisfactory 
job of rating at any scale position. 

In order to answer this question, some 
fragmentary data is offered in Table 2 
(Rating Accuracy in Harmonic Motion 
and Stroking). These data were secured 
from an objective rating film produced 
at the University of Connecticut.™! The 
ratings were obtained from 53 experi- 
enced time study men! rating pure 
speed, and using the direct comparison 
method of rating.!* For each series and 
each rating level, a mean error! and 
standard deviation of the average 
amount of error have been calculated. 
The mean error is a measure of the rat- 
ing scale error and the standard devia- 
tion a measure of variability. 

One test which can be applied to de- 
termine whether there are significant dif- 
ferences between the accuracy of ratings 
at the various indicated rating levels is 
an analysis of variance. The question to 
be answered is whether the differences 
in the size of the mean errors are a func- 
tion of the rating levels or whether they 
could have arisen by chance. These data 
were subjected to a single factor analysis 
of variance which is reproduced in Table 
3 (Analysis of Variance for Mean Rat- 
ing Errors). 

This statistical test indicates that there 
is a significant relationship between the 
size of the rating errors and the posi- 
tion of the rating along the rating scale.'® 

It is important to consider whether 

the variability of the rating errors around 
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each mean error is consistent. In other 
words, are there significant differences 
in the variation of rating errors or of 
ratings at the various rating levels. To 
answer this question Bartlett’s test for 
homogenity of variances was applied, 
and its results reproduced in Table 4 
(Homogenity of Variance of Harmonic 
Motion and Stroking).'® This test in- 
dicates that there is no consistent pat- 
tern in the variation of rating errors at 
the various rating levels.” 

Inasmuch as the analysis of variance 
test assumes homogenity of variances, 
a second test must be applied for deter- 
mining whether rating levels affect the 
accuracy of ratings. The test employed 
is a one-criterion variance analysis using 
ranks which avoids the assumption of 
homogenity. The results of this test in- 
dicate,’* as did the analysis of variance. 
that rating accuracy is affected by rat- 
ing levels. 

What then is the nature of the effect 


of rating levels upon rating accuracy ? 
To answer this question, Table 5 (Stand- 
ard Errors for Harmonic Motion and 
Stroking) has been constructed. If each 
of the five means of harmonic motion 
and stroking for this sample does not 
differ from the true mean errors for the 
population, and the “odds” that they do 
not are .95,”® each of the true mean er- 
rors lies within the 99 per cent confi- 
dence interval shown in the table. For 
harmonic motion the ratings at the 130 
per cent rating level are as accurate (or 
inaccurate) as those made at the 100 
per cent, 85 per cent and 75 per cent rat- 
ing levels, and more accurate than those 
at the 70 per cent rating level. For strok- 
ing, the ratings at the 75 per cent rating 
level are less accurate than those at the 
105 per cent, 120 per cent and 140 per 
cent rating levels, and are as accurate as 
those at the 150 per cent rating level. It 
would appear from this data that it is 
easier to rate above the 100 per cent rat- 
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ing level than below it in that ratings at 
rating levels the same distance above 100 
per cent are as accurate or more accurate 
than ratings made the same distance be. 
low 100 per cent.?° 

Graphical methods for controlling 
rating accuracy should be constructed 
on the basis of the effect of the rating 
upon errors in the estimated normal 
time. Such graphs, therefore, should 
utilize the concept of coefficient of rat. 
ing error effect developed in this article, 

The evidence appears to indicate that 
rating levels influence rating accuracy. 
and that, given the same amount of point 
rating scale deviation, ratings will be 
as accurate or more accurate at the posi- 
tive end of the rating scale. Therefore. 
for practical time study rating policy 
purposes where cut-off points for ratings 
are used, it would appear unreasonable 
to establish a rating range which went 
below 100 per cent as far as it went 
above 100 per cent. END 





Will Your Chapter Be 
Represented in the 


BOOSTER CLUB? 


This Booster Club was organized to 
give public recognition. to members of 
SAM who are taking active part in the 
growth of The Society and thus render- 
ing an even greater service to industry 
and the community. | 





Names of members who have been 
awarded membership in the Booster Club 
will appear in subsequent issues. 


How many members will you have? 


Names of members eligible for this 

| club should be sent by the Chapter 

President to the National vice-President 

| of Membership, Mr. Harold Fischer, | 
| Franklin & Marshall College, Lancaster, 

Penna. | 


MANAGEMENT MEETINGS* 

April 22nd—THE PLANT LEVEL COST 
REDUCTION PROGRAM. SAM Pitts- 
burgh Chapter. Hotel Webster Hall, 
Pittsburgh. 

April 24th—HUMAN RELATIONS AT 
WORK. Industrial Management In- 
stitute, University of Wisconsin, Madi- 
son. 


| 
April 29-30—CREATIVE TIME STUDY | 





AND METHODS. SAM-ASME. Hotel 
Statler, New York City. 
cover) 
May 21-22 — OPERATIONS RESEARCH | 
IN MANUFACTURING AND MAR- | 
KETING. Operations 
ciety of America. 
Hotel, Chicago. 
June 14-26 — l|OWA MANAGEMENT 
COURSE. State University of lowa, 
College of Engineering. lowa City. 


*See Chapter Activities, p. 28 
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ing Films 


A New Book From SAM... 


Over 11 years in the making, the 
most comprehensive and authorita- 
tive study of Work Measurement 


A FAIR DAY’S WORK 


More than 1200 experienced Time Study men, 

from 181 companies throughout America, gave 

rating judgments on 24 typical manufacturing 

and clerical operations shown in the SAM Per- 

formance Rating Films. This book is the analysis 
of their work. 


The concept of Proper Performance as it varies in industry 
* Proper Performance in relation to types of Wage Incentive 


* Differences due to geographical regions 
* Absolute Error and Standard Error 
¢ Anchoring Effect and Central Tendency Effect 


Two extremely valuable appendices offer: 
* A description of how to make Performance Rating Films for 


* A complete manual for use with the SAM Performance Rat- 


Off the press within the next thirty days 
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. C. WEST CHURCHMAN has been, since 1951, Director of Operations Research and 
‘ at Professor in the Engineering Administration Department of Case Institute of Tech- 
00 nology. His academic career includes instructorship and assistant professorship in 
rate philosophy at the University of Pennsylvania from 1937 to 1948, interrupted from 
> be. 1942 to 1945 by his work at Frankfort Arsenal in Philadelphia as head of the 
Mathematics Department Ordnance Laboratory. He has also been Associate Pro- 
lling fessor of Philosophy at Wayne University. Mr. Churchman is the author of many 
icted works on the philosophy of science, the scientific method, statistical methods, op- 
ting } erations research, and related topics. 
rmal 
ould 
rat- } 
ticle. 
that 
racy, | 
0Int . 
= Operations Research: 
posi- 
fore, 
olicy A F | . 
ine | n Evaluation 
rable 
went 
went | 
weit by C. West Churchman 
| Director of Operations Research 
| 
Case Institute of Technology 
| This article first appeared in print as a part of The Society's book called or that we have given up serious think- 
"Management Faces New Problems,'’ which was the Proceedings of the ing. This is not to say that the two sets of 
1953 Fall Management Conference. Because of the growing importance ‘uestions are really different, but the 
of the field, which was emphasized by the notable success of the SAM oe a pad _ cr on 
Operations Research Conference (January 28-29, 1954), this distin- a vibes ee 
J ‘ : > : ‘ et us consider the academic ques- 
guished article is repeated here in full, to give the entire readership 43,4 first. 
of Advanced Management a clear picture of OR. Operations research is a science. It is 
a branch of social science. It is that 
HE war-time success of operations questions at least as important as the — branch of social science in which one is 
research teams has naturally sug- first. These are the questions that would concerned with the measures and meth- 
gested the application of such be raised by the academic mind. ods of effective decisions of social 
) methods to modern industry. The ques- What is operations research? Can you groups. In other words, operations re- 
tions that any contemporary industrial _ tell me so that a scientist can understand? search is the study of group behavior 
management asks about this field are Is operations research anything new as__ from the viewpoint of the quality of the 
} these: far as science is concerned? Have we _ behavior; the quality of behavior refers 
What is operations research? been practicing it in various fields for to the effectiveness of decisions relative 
Is operations research anything new years under a different name? to a set of objectives. Operations research 
' as far as our company is concerned? What does operations research amount _ is not merely concerned with the descrip- 
| Have we been practicing it for years to as a possible area of study for the tive study of such decisions of groups, 
| under a different name? scientist? Is there any reason why a_ but rather with the study of what con- 
What will operations research amount scientist interested in the discovery of _ stitutes the best available decision under 
to net for our company? Is it worth our facts and laws of the world about him various circumstances. In this respect it 
setting up an Operations Research team should work with an operations research bears some analogy to medicine, which 
to study our problems? team ? presumably is not only concerned with a 
I am sure that you will feel that any- One reason that operations researchers description of the behavior of the physio- 
one who has so directly put the issue have had some trouble getting their ideas _ logical being but also with decisions that 
| must not proceed directly to answer the across to management has been that in some sense optimize the behavior of 
‘ } questions. many of us try to answer both sets of _ the individual from the point of view of 
But before answering these questions, questions at the same time. We don’t preventing and curing disease. 
we must understand that management want to say anything that will discourage There are some who would prefer to 
} people are not the only people interested management people from finding out restrict the definition of operations re- 
——J|}| __ in operations research. There is another more about OR, but we certainly don’t search to the study of group decisions 
: | series of questions that can be asked want to have our scientific colleagues in which machines as well as men are in- 
} about operations research, a series of thinking that we’re indulging in trivia, volved. At the present time there is no 
— | 
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need to dispute the matter, for it is cer- 
tainly true that almost all the activities 
of contemporary operations researchers 
are concerned with such machines as 
bombers, production machines, and the 
like. It does seem sensible, however, to 
keep the definition of operations research 
general enough so that a rigid termin- 
ology will not prevent the establishment 
of operations research teams for city 
planning, urban redevelopment, and so 
forth. 

Is there anything new about a science 
which studies the effectiveness of group 
decisions? In a way, certainly not. 
Philosophy has always been concerned 
with the problem of judging the effective- 
ness of decisions, though philosophers 
have not always used the same termin- 
ology as operations researchers. A teach- 
er of logic usually states that one of the 
primary purposes of the logic course is 
to teach the student how to think ration- 
ally. And certainly thinking is an im- 
portant part of the decision process, and 
certainly rationality is a criterion of the 
effectiveness of decisions. A teacher of 
logic who emphasizes the importance of 
logic for training students to make 
rational decisions, is himself seriously 
concerned with the problem of the effec- 
tiveness of personal and group decisions. 
Economics, too, has always bee ncon- 
cerned in part with the decision process 
and the development of measures of de- 
cision-effectiveness. Management train- 
ing programs supposedly have a similar 
interest. 


How Is The Operations 
Researcher Different? 


If one looks reflectively at the work of 
the operations researcher and compares 
it with that of the philosopher, logician, 
economist, management expert, and the 
like, one is struck by this difference: 
operations research teams study group 
behavior directly, often as members of 
the group, and are primarily concerned 
with the application of their results to 
the betterment of some one or more 
groups. One can say, but I| think inac- 
curately, that the difference is a differ- 
ence between applied and theoretical re- 
search. This is a rather bad way of put- 
ting it, since operations research definite- 
ly has an interest in the theory of 
decisions of groups, and economics and 
philosophy should have an interest in the 
applications of their findings. The differ- 
ence is more analogous to the difference 
between what sociologists call “action 
research” and “survey research.” The 
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operations researcher becomes an active 
part of the group which he is investigat- 
ing, while the survey researcher is (usual- 
ly) an outside observer. 

Whatever may be the distinguishing 
characteristic of operations research, it 
has definitely opened up vast new areas 
for scientific investigation that would 
never even have entered the imagination 
of our scientific fathers. 

Everyone knows that even a relatively 
simple biological organism is really a 
very complicated piece of nature. Few of 
us, and even fewer scientists, have ever 
thought how very complicated too is the 
operation of a machine shop. 


The Actual Operations 
Of The Shop 


Let us examine briefly what goes on in 
this social organism called a shop. At 
various times during the day, orders enter 
the shop for certain products to be manu- 
factured. Along with these orders, or 
shortly thereafter, certain raw material 
is absorbed. Then begins a fascinating 
digestive operation. The central nervous 
system (usually called the shop foreman) 
decides how the job order is to be proc- 
essed. This decision would be relatively 
simple were it not for the fact that 
there are many other orders also being 
processed and there is already at work 
a rather complicated system of the utiliza- 
tion of the banks of machines. The new 
order must be digested without intro- 
ducing tie-ups of equipment, and without 
introducing long waiting lines of mate- 
rial (since there is little storage space 
for in-process material). 

A typical shop may receive some one 
hundred separate job orders a day. These 
orders may be processed through one or 
more of some twenty different types of 
machine. The sequence of machines 
which one order follows may be reversed 
by another, so that the two orders may 
arrive at the same place, each demanding 
attention, at the same time. We have 
learned through linear programming 
how one may, in certain cases, use the 
scientific approach to allocate the amount 
of work the seventh machine should do 
on the tenth order, but we do not have 
at the present time any general method 
for handling the scheduling of as many 
as one hundred orders on twenty different 
machines. Hence we may know how much 
time ideally should be devoted by each 
machine for each order, but we do not 
know how to put these time-elements into 
a rational sequence pattern. 

Thus to the science of today, the 
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ordinary shop foreman seems a genius, 
He figures out through his own ingenuity 
how to avoid tremendous crises in terms 
of unusual equipment or huge lots of ma. 
terial waiting to be processed. No one 
knows how good a job he really does, be- 
cause no one knows enough about this 
very complicated organism man_ has 
created. We cannot say what the differ. 
ence between the best operation and the 
present operation really is. But I am sure 
that all present budding, flowering and 
withering managers must acknowledge 
that in terms of complexity and genius 
of decisions, the job-shop foreman de- 
serves accolades and raises. 

The point I want to stress from the 
scientist’s angle is that the job shop situ- 
ation is repeated in all the other aspects 
of industrial operation. No one knows for 
most industries whether the maintenance 
program is a good or a bad one. All we 
know is that no serious break-downs oc- 
cur, and (apparently) over-maintenance 
is not taking place in outlandish propor- 
tions. But how much does modern in- 
dustry pay every year for its present 
maintenance policies as compared with 
the best maintenance policies? 


Sales Department: The Oddest 
Management Element 


That oddest of organisms, the sales de- 
partment, presents an even more un- 
known creature of the land of industrial 
living. Here, the scientist is often at a loss 
as to how even to begin to make measure- 
ments in order to study and evaluate de- 
cisions. 

Then there is top management itself. 
What role does it play in the organism? 
I don’t mean, what role does it declare it 
plays, for it takes no great scientific 
acuity to see what this section of the 
organism claims its activities mean. A 
biologist now and then becomes curious 
as to what happens to an organism when 
a part is removed. Here is an organism 
that receives its messages through its 
sales department, sends the messages 
through its nervous system to the sched- 
uling department, to the shop foreman, 
to shipping, back to the customer. The 
antennae of the sales department are ef- 
fective feelers, the engineers keep the 
body healthy, the accountants warn it of 
dangers. What’s left for top manage- 
ment? Perhaps a great deal, in the way of 
over-all planning. If this is the function 
of top management, then the scientist of 
group decisions has found another fertile 
area for investigation. What measures 
are relevant here, and how should the ef- 
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fectiven: ss of planning be studied? 

In s'm, operations research has 
opened our eyes to the immense possibili- 
ties of <-ientific research that lie within 
the area of industrial operations. Some 
aspects of this new field are already par- 
tially cc acerned, but the greater part still 
remains a fascinating and promising 
myster' 


Perhaps I can put the point of my re- 
marks in other terms. We all hear a great 
deal about the marvels of the American 
enterprise; and sometimes hear from its 
critics a great deal about its defects. Up 
to the present time I would say that both 
sides of this issue have been indulging 
in a method that is abhorrent to the scien- 
tist: pointing out the obvious and ignor- 
ing the subtle. America has provided jobs 
for many and has shown a great increase 
in the standard of living. Obvious but as 
stupid as saying that America has allowed 
many to starve or die uneducated. The 
crux of the matter lies in subtleties, not 
simplicities. The urge to present our ideas 
simply so that simpletons will read them 
(and only simpletons will) is a blunder. 
The evaluation of the American indus- 
trial enterprise is as complicated a task 
as the determination of the interior of 
the atom. We don’t know what industry 
could do if it did the best possible. We 
only know its outside skin. This is the 
job to be done if we intend to prove rather 
than persuade that our enterprise is best. 
And those that think otherwise, must like- 
wise prove otherwise, not by police force, 
but by scientific force. 


Operations Research: A 
Significant Sign 


Operations research is a wonderful 
sign in our midst. Courageous men in 
the past have frequently spoken for a 
science of management. But now, I think 
for the first time, top ranking scientists 
are coming to regard the problems of the 
industrial organism to be as fascinating 
as the problems of matter and life. 

Now for the actual meaning of opera- 
tions research the management man. You 
want to know: What is this operations 
research? Do we have it now? If not, 
what will it cost us to get it? Will it be 
worth it? 

To start with the question: is it new 
for industry today, or have we been using 
it for a long time under a different name? 

The paradox is that either answer to 
this question is bad and dangerous. In 
this respect, the question itself is like the 
question “Have you stopped beating your 
wife?” 


If one says that there is nothing new 
in operations research, and that in fact 
many companies have been using it under 
another name for some time, one runs 
the very real danger of leaving the im- 
pression that the techniques of OR are 
really “old hat.” Actually, no company 
can have been using most of OR for a 
long while, for most of OR as it is prac- 
ticed today is of very recent vintage. Lin- 
ear programming, game theory, sam- 
pling theory, probability inventory mod- 
els, decision theory with uncertainty, 
small group behavior, are all post-war 
developments. And these techniques are 
all part of the normal activity of the op- 
erations researcher, and in a sense char- 
acterize the way he attacks problems. One 
is apt to be deceived by this kind of 
fallacy: we used some mathematics to 
solve this problem, OR uses mathematics 
to solve its problems, hence we have been 
using OR. You have been using OR, un- 
der the name of OR or any sweeter name. 
only if you have kept up with the latest 
developments in the fields I mentioned as 
well as numerous other developments. 


ls Operations Research 
Actually New? 


On the other hand, if one says that OR 
is “new,” one immediately creates the 
impression that here is a method that will 
scientifically and more or less automatic- 
ally solve all the problems that beset 
business administration: a new formula 
that will cure everything from jitters in 
the accounting department to headache 
in packaging! This impression is just as 
bad as the impression that every company 
has been doing OR under a different 
name. There is nothing essentially new 
in the idea of applying scientific methods 
to industrial administration. What OR 
does is to suggest certain modern patterns 
of thinking that have proved extremely 
valuable in certain scientific areas. 
Whether these patterns of thought will 
prove useful to you in your business is 
something else again. The answer de- 
pends, not on a magic formula, but on 
the availability of data, the cooperation 
of members of your company, and the 
receptivity of your management, to men- 
tion just a few of the factors. There is 
not now, nor will there ever be, any 
formula that will immediately prove its 
worth in the solution of management 
problems. Industrial statistical quality 
control found this out the hard way: it 
was a long up-hill battle to make even a 
dent in the inspection policies of most 
companies. And the companies them- 


selves found out that statistical quality 
control was no secret formula that could 
cure all their ills. 

The point is after all a simple one. If 
you are going to try to apply a new way 
of thinking to your business, even if it’s 
only moderately new, you’re going to 
have to work hard at it, both you and the 
OR team. It’s a tough job, and no one 
has the simple answer. Of course the 
problems of your company are “differ- 
ent,” so that when you hear the success 
of an OR project for another company, 
you instinctively say to yourself, “but 
that wouldn’t work here.” This is why the 
demand for cases worries us so much in 
talking about OR. A good case history 
may show you how OR _ works but it is 
just as apt to convince you that it won’t 
work for your company because your 
company is so different from the com- 
pany in the case example. The problems 
of every company are different from 
every other company; furthermore, the 
problems of every company are much 
worse and far more complicated than the 
problems of any other company. As a 
psychoanalyst might put it, “everybody 
suffers equally; that is to say more than 
receptivity of your management, to men- 
anyone else.” That’s the tough job you 
have to face if you plan to take OR 
seriously: you're not going to find 
magic formulas. You’re just going to find 
a lot more work for yourself and every- 
one else you involve in the project. 

Will it be worth it? Or, as I phrased 
the matter earlier, what is OR net for 
your company ? 


Can Anyone Tell What 
OR Nets? 


This is a question that no one can 
answer adequately until he knows your 
company well. It may start some think- 
ing on the possibilities of OR to ask 
questions like the following: 

1. Do you know that customer demand, 
though quite variable, may follow a fair- 
ly well specified probability law? That as 
a consequence, one can set up an equation 
in which set-up costs, raw material costs, 
customer demand, and inventory costs 
appear, and derive therefrom the opti- 
mum scheduling and inventory policy? 
That one can do this job even when the 
cost of the customer shortage is virtually 
“unknown” ? 

2. Do you know that in many cases 
sampling techniques can reduce the costs 
of examining routine reports, orders, and 
so forth, to one-tenth of the costs of ex- 
amining every item, and often with a 
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better accuracy than the 100 per cent 
count? That cost equations can be set up 
for information, just as they can be set 
up for other aspects of the business? 

3. Do you realize that policies regard- 
ing capital expenditures can be translated 
into alternatives that can be handled 
mathematically and accurately? 

4. Do you realize that the problem of 
allocation of time and cost in a bank of 
machines, or among salesmen, can be 
handled mathematically by a series of 
linear equations and inequations? 

5. Do you realize that though break- 
downs of machines occur irregularly and 
apparently unpredictably, nevertheless 
these breakdowns may follow probability 
laws, so that an exact and most economi- 
cal policy of inspection and replacement 
can be worked out? 

6. Do you know that sociologists have 
been studying intensively the communi- 
cation process in smal! groups, with the 
result that by their methods one can 
evaluate the effectiveness of committees, 
planning groups, etc. ? 

All of these questions really revert to 
the academic discussion; despite the odd 
fluctuations of your business and the 
number of variables that influence the 
outcomes of your decisions, scientists 
have built up, and will continue to build 


up, methods for attacking these prob- 
lems, so as to provide a solid proof that 
what is done is the best that can be done. 

Note that scientists “will continue” 
to build up methods for attacking these 
problems. We have only scratched the 
surface, but in the last few years the num- 
ber of new techniques that have been 
made available to the business executive 
is phenomenal. What is not so obvious 
now may become all too obvious before 
long: your company cannot afford to be 
without a team that can keep abreast of 
what is going on in mathematics, prob- 
ability theory, statistics, game theory, 
and other such developments. 

At least this much I can recommend: 
that you see first of all whether there is 
a right environment in your company. 
Is there opportunity for an OR team to 
start working on problems and, most im- 
portant, to gain acceptance if they come 
out with results? If there is no opportun- 
ity, there’s no point in thinking any fur- 
ther: opportunity is the life-blood of 
every OR effort today. 

If there is opportunity, then select one 
or more persons from your company to 
form the nucleus. Get outside help to 
come in and to talk to your management. 
Get them to work with the nucleus on a 
mutually satisfactory problem. Never use 
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the consultant as a “one-shot” specialist, 
He should be there to train your own 
personnel, for the objective should be to 
have a regularly operating OR team in 
your own company. Be careful to avoid 
the other danger: an individual who 
knows a little mathematics and statistics 
and sees this as a chance to push some of 
his own unsubstantiated ideas or ambi- 
tions. Be sure your consultants really 
train: and by training I mean the actiy. 
ity of instilling enough information so 
that the person in charge knows when 
and where to go for help. In a year’s time 
you may well be in the position where 
you have an active OR group, that is 
aware of what’s going on in the journals 
and books, that knows who can help them. 

OR is a social science and could be 
called by another name. It means trans. 
lating the latest scientific developments 
into techniques that will aid company 
policy, seems to hold real promise both 
for science and for industry. But much 
more important is the fact that operations 
research exciting and 
tremendously promising possibility of 
studying the decision-making process. 
and perhaps for the first time through it 
management men can begin to under- 
stand what rational 
means. 
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SAM Chapter Performance 
Awards Report 
for period—July 1, 1953- 
February 29, 1954 
CHAPTERS TOTAL CHAPTERS TOTAL 
Worcester ..13,095 | Reading ...... 4390 
Kansas City. .12,33! | Greenville ....4283 
Lancaster ..... 9391 | Richmond ..4211 
Western N. C..7519 | Western Mass. 4159 
Clearing ..... 7487 | Knoxville . 4114 
Trenton ...... 7215 Providence ...4083 
Raritan Valley. .6590 | Manchester ...4012 
Northern N. J. 6199 | Boston ....... 3732 
Nashville ..... 6140 | Indianapolis . .3293 
Baltimore ..... 5972 | Fox Valley ....3263 
Pittsburgh ....5942 | Washington . .3176 
New Haven ...5908 | San Francisco .3067 
Central Pa. ...5852 | Chicago ..... 2953 
Milwaukee ....5565 | St. Louis ..... 2895 
Greensboro ...5443 | Central N. Y. .2818 
Philadelphia 5411 | Cleveland . .2260 
Hudson Valley .5322 | New York..... 1954 
Portland ...... 5145 | Wilkes-Barre ..1806 
Detroit ....... 5113 | Charlotte ..... 1559 
. eercre 5108 | Sacramento ... 1533 
Lehigh Valley .5068 | Twin City ..... 1399 
Montreal ..... 5006 | Bridgeport .... 910 
Atlanta ...... 4880 | New Orleans .. 304 
Columbus ....4853 | Louisville ..... 248 
Birmingham ...4822 | Los Angeles .. 223 
Binghamton ...4797 | Dayton ....... 50 
Wilmington ...4779 | Stamford ..... 50 
Hartford ..... 4425 | Calumet ..... —_ 
Madison ..... 4396 | Cincinnati .... — 











and Time Study Rating Committees. 


York Chapter. 


Assistant Manager of Industrial Relations 


Operations. 





Nominees for SAM National Offices 


GEORGE B. ESTES, nominated as the next President of SAM, is its current Executive 
Vice-President. A Worcester Polytechnic Institute alumnus, he has served many major 
firms, including B. F. Goodrich, Eastman Kodak, Ford, General Motors and is now Vice- 
President of The Seeger Refrigerator Co. He has been charter member, President and 
National Director of SAM’s Worcester Chapter; has served on SAM’s Executive, Finance, 


FRANCIS F. BRADSHAW, nominee for SAM’s Executive Vice-Presidency, is President 
of Richardson, Bellows, Henry and Company. Dr. Bradshaw, who has spent most of his 
career in personnel research, was a War Department field consultant in World War II, 
developing officer selection procedures, for which he received the Certificate of Appre- 
ciation. Dr. Bradshaw, a SAM Director for several years, is a Board member of the New 


JAMES E. NEWSOME, nominated as Secretary of SAM, is Supervisor of Cotton and 
Filter Mills for Johnson & Johnson. Mr. Newsome is a former Industrial Engineer, Fore- 
man, and Training Director of United States Steel Corporation; was Continental Can’s 
His SAM service includes terms as President 
and Vice-President of the Chicage Chapter, and as National Vice-President for Chapter 


JOHN B. JOYNT, re-nominated as Treasurer, is Manager of American Enka Corpora- 
tion’s Administrative Engineering Department. 
planning and management control, Mr. Joynt has held positions with manufacturing, 
banking and transportation companies, as well as with federal, state and municipal 
government. A former management consultant, he served on General Somervell’s Man- 
agement Control Staff, was awarded the Legion of Merit. He assisted in reorganizing 
General Bradley’s Veteran’s Administration after the war. 


(Air travel will be paid to National Directors attending the policy meeting and election 
of officers at the National Board Meeting on May first.) 


A well-known name in administrative 
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DICKSON RECK, prior to his present position as lecturer at the University of Cali- 
fornia, was consultant to the American Standards Association (1951), an official 
of the SCAP government in Tokyo, a specialist serving the State Department and 
OPA, as well as functioning in several academic positions at Columbia and Penn- 
sylvania Universities. He began his career in 1927 as assistant to the President, 
Square D Company of Detroit. Mr. Reck has served the Chinese government as 
advisor in industrial relations, and several of his numerous published works have 
been translated into Chinese. From 1952 until the present, he has been Ad- 
visory Fellow of the Mellon Institute, and is a member of the American Economics 


Association. 





The Role of Company Standards 
In Industrial Administration < 


by Dickson Reck, 


Lecturer in Business Administration, 


This top-level article on standardization is one of the earliest results of 
the Standardization Fellowship sponsored by the Sarah Mellon Scaife 
Foundation at Mellon Institute, Pittsburgh, Pennsylvania. This is the first 
research program to be focused directly on the economics of tech- 
nology. The program's studies are extensions of the idea that well-con- 
ceived programs of standardization can increase efficiency. 





TANDARDS are well accepted by most 
business executives and writers on 
management as essential for the ad- 

ministration of any industrial organiza- 
tion. There is, however, no general agree- 
ment on what is meant by the term 
“standards,” how broadly standards are 
applied in a company’s operations, or 
what their basic significance is for ad- 
ministration. Practical reflections of this 
vagueness are found in the uncertainty 
with which many executives view stand- 
ards programs. This uncertainty stems 
in part at least from the fact that there 
has been no broad and clear-cut analysis 
relating the uses of standards to the 
principles of administration. To provide 
such an analysis, the logical approach is 
to analyze the administrative processes 
in terms of the role played in them by 
company standards, adapting for this 
purpose a classification of the basic prec- 
esses of administration selected from the 





current literature. 

The word “standard” will be used 
here to mean a model. This agrees with 
general usage, except that the general 
concept is not limited to models resulting 
from conscious decisions nor to those 
used repetitively. Customs or habits 
which are called standards in general 
language, are not standards in the pres- 
ent sense unless they are adopted by con- 
scious administrative decisions. If a de- 
cision is used at two or more points in 
time, it will be considered to be used 
repetitively. A budget which applies to 
a single period of time is a standard be- 
cause it is referred to repeatedly during 
the time it is in force. Similarly, a prod- 
uct design for a unique piece of equip- 
ment is used repeatedly to direct and 
control production of the equipment, and 
is therefore a standard although the 
product itself is called a “special.” Thus 
the great majority of the important ad- 
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ministrative decisions are crystallized in 
standards. The restricted meaning is also 
very broad in other senses. It includes 
oral, written, and physical standards; it 
includes standards selected by conscious- 
ly-made decisions based either on experi- 
ence or hunches, or an elaborate research 
and analysis. 

Types of Standards. Standards can be 
arranged according to their position in 
a scale ranging from general to specific, 
and can be classified into the following 
pairs of subclasses, each pair of which 
includes all standards, (1) substantive 
and procedural, (2) oral and written, and 
(3) intra- and inter-departmental. 

The arrangement of standards accord- 
ing to their degree of generality with re- 
spect to the scope of activities they cover, 
will be used below to clarify the concept 
of a system of standards and its function 
of integrating and coordinating opera- 
tions. 

Substantive standards are work-con- 
tent or goal-oriented, while procedural 
standards are methods or relationships- 
oriented. In general, substantive stand- 
ards define what is to be accomplished 
while procedural standards define how 
it is to be accomplished.? In practice this 
distinction is quite essential, because 
substantive standards may be complied 
with by applying any one of a number 





1, Although no rigorous treatment focussed 
on standards is available, the relationships 
between standards and administration 
have, of course, often been discussed. See 


H. S. Person, “The Development and In- 
fluence of Scientific Management,” Ad- 
vanced Management, (October, 1940). 


2. This distinction parallels that between sub- 


stantive and procedural planning and co- 
ordination used by Herbert A. Simon in 
Administrative Behavior (New York: Mac- 
millan, 1948). 
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of alternative procedural standards which 
differ in efficiency. Effectively indentical 
parts, for example, may be produced by 
different methods. 

Table 1 may help clarify the distinc- 
tion between substantive and procedural 
standards and the order of their general- 
ity.’ 

The need for distinguishing oral from 
written standards is obvious, although 
the decision to use one or the other is 
frequently very difficult to make. The dis- 
tinction between intra- and inter-depart- 
mental standards is, of course, relevant 
in analyzing the organization of stand- 
ards work. 

The Administrative Process. Admin- 
istration is characteristically analyzed in 
terms of the basic processes it encom- 
passes. According to one classification, 
which provides as good a starting point 
as any, administration includes the fol- 
lowing processes: planning, organizing, 
executive personnel staffing and training, 
directing, coordinating, and controlling.* 
To bring the role of standards into focus 
it is useful to recast this classification. 
Decision-making is substituted for plan- 
ning which seems to exclude intuitive de- 
cisions made on the spur of the moment. 
Organizing and executive personnel staff- 
ing are not included because they are not 
always required to carry out administra- 
tive decisions. 

With these changes in mind the ad- 
ministrative process may be restated in 
terms which bring into focus the role 
played by standards. Whenever repeti- 
tive situations are the subject matter, ad- 
ministration involves: 

1. Decision-making, which in turn in- 
volves: 

a. (in cases where conscious analy- 
sis is made) searching and research- 
ing to find the alternative solutions 
which hold forth the prospect of being 
the most desirable ones for achieving 
the objective sought, 

b. (in all cases) deciding on one 
solution which is estimated to be the 
most efficient one economically avail- 
able for reaching the objective, 

c. (in all cases) crystallization of 
the decision in the form of a standard 
appropriate for communication ; 

2. The use of the standard as a model 
to be followed in directing operations; 

3. The use of the standard as a model 
to be followed in training personnel; 

4. The use of the standard as the basis 
for comparison in controlling opera- 
tions; 

3. Compare William H. Newman, Adminis- 

trative Action, (New York: Prentice-Hall, 


1951), Figure 8, p. 54. 
4. From Newman, op. cit., Table of Contents. 
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5. The use of the standard as a part of 
the company’s system of standards in co- 
ordinating operations; and 

6. Periodic repetition of the processes, 
that is, continuing research to find bet- 
ter combinations, decisions to adopt 
them, and consequent revisions and ap- 
plications of standards, whenever ad- 
vances in the state of knowledge make 
such action economical. 

Before elaborating upon the use of 
standards in each of these processes we 
must consider the role played by stand- 
ards in communication. 

Communication. The efficiency of de- 
cision-making, directing, training, con- 
trolling, and coordinating is in every 
case dependent on the establishment and 
maintenance of an effective system of 
communication. Any effective system of 
communication in turn depends on the 
use of words and symbols, all of which 
are standards. 


Common Language Does 
Not Always Work 


Common language is never sufficient 
for communicating ideas in an industrial 
organization. Every industry, science, 
technology, and profession has its spe- 
cialized terminology, as in some degree 
does each company. Company standards 
for technical terms to supplement the 
common language, whether they are set- 
tled upon by the same informal processes 
by which common language becomes 
standardized, or by formalized pro- 
cedures consciously conducted by or- 
ganizations, are a necessity not only for 
conducting the internal operations of the 
company, but for dealing with customers, 
suppliers, government agencies, and 
other organizations with which it has re- 
lations. 

The Complementary Roles of Research 
and Standards in Decision-Making. Many 
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decisions are made by executives by ref. 
erence to their own experience, and are 
in essence determined by informal analy. 
sis or intuition. Many other decisions are 
made only after consciously conducting 
formal analysis involving more or lex 
extensive research and the cooperative 
effort of many individuals. In either case 
the process of decision-making at any 
level of the organization is always guided 
by an objective established by a previous 
decision made at a higher level. This ob. 
jective is a substantive standard which 
(1) limits the field of inquiry within 
which are sought the alternative solu. 
tions holding forth prospects of being the 
most effective ones economically avail. 
able, and (2) provides the criteria for 
measuring the effectiveness of the alterna. 
tives in the process of selecting the one 
to adopt. 

When a decision is made, the solution 
selected becomes the standard which is 
communicated to those whose activities 
are to be guided. The alternatives as they 
are presented for decision may be ina 
form ready for communication as stand. 
ards, but normally the one selected needs 
to be reformulated after the act of de- 
cision. Regardless of the sequence in 
which they are made the two steps of de- 
cision and preparation of the standard 
require different competence which is 
often provided by different people. 


What To Do When Decision 
Involves Analysis 


When decision-making involves con- 
scious analysis and cooperative action, 
competent experts are usually drawn in- 
to the process, and often alternatives are 
developed by a series of approximations 
until the ones are evolved which are 
judged to be the most efficient in terms 
of the probability that they will contrib- 
ute the most to the attainment of the ob- 
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Degree of Generality 





TYPES OF STANDARDS USED IN INDUSTRIAL ENTERPRISES 


“Substantitive Standards 
(work content, goal- 


Procedural Standards 
(methods- and relation 
ships-oriented } 





Procedural policies 
Organization structures 
and relationships 


General programs 


Administrative procedures 


Detailed programs 
Clerical procedures 
Production operation 
methods 


oriented) 
General Objectives 
Budgets 
Product line 
Plant layout 
Performance standards (i 
terms of costs, quantity, or 
quality) for personnel, facil- 
ities, products, assemblies, 
parts, and materials 
Detailed 


Inspection methods 
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y ref. | jective. Such decisions are composite de- 
1 are cisions a: | may involve hundreds or 
naly. | even thou nds of subsidiary decisions in 
sare | which dozens of experts at various or- 
cting ganizatio! il levels have participated. 
* less 
ee Many Research Problems 
any | Are Recurrent 
rided 
vious {| A large portion of these subsidiary 
is ob- problems ‘net with in research are recur- 
vhich } rent and the solutions for them are pro- 
‘ithin } yided by standards. Such are the pub- 
solu- } ished standards for materials and com- 
ig the modity characteristics, safety factors, en- 
avail- gineering design elements, methods of 
a for ) test, methods of rating, formulae, classi- 
emna- | fications, procedures, standard equip- 
€ one} ment, and weights and measures, which 
are required for efficient research, not 
tution only in the fundamental and applied 
ich is physical sciences, but in the social 
vities } sciences as well. These and many other 
3 they types of standards provide tested an- 
+ In & | gwers ready for use and greatly hasten 
stand: | the process of research. 
needs / Standards not only define the objec- 
of de- tives and provide tools for decision-mak- 
ce I} ing, but frequently stimulate needed re- 
of de- search. Formalized standards develop- 
ndard ment procedures often demolish comfort- 
ch is | able preconceptions and lead to re-ap- 
. praisals of the data and the analysis upon 
which the standard in use is based. As a 
result, further research is conducted and 
amore adequate solution evolved than 
when informal decision-making processes 
> Con dare relied upon. 
ction, | Finally, unnecessary duplication of re- 
wn IN | search effort is avoided by standards. So- 
es are lutions are preserved for future use, es- 
ations | pecially when standards are written, and 
h are lthere is no need to repeat the research 
terms when problems recur. The time of re- 
nitrib [search workers and executives is thus 
he ob- conserved, and if left free for work on 
___ unsolved problems. 
’ Directing. Directing is the administra- 
tive process of communicating to sub- 
aan ordinates decisions and authoritative in- 
lation awe for carrying them out. From 
) __ {the present viewpoint it is a process of 
_ {communicating substantive and _pro- 
ures jedural standards to subordinates. 

One function of standards in directing 
is to increase the precision with which 
lideas are communicated. This is ac- 

edures (plished through careful formulation 
jof the standards which embody the de- 
. cisions. It is a function which is closely 


related to training. 
In addition to increasing the precision 
of communication, standards serve the 





___ Jiital function of eliminating the neces- 


sity for spending time and energy in di- 
recting recurring operations. Once com- 
municated, such standards serve repeat- 
edly as models to guide operations. They 
bring the exception principle into play; 
only nonstandard exceptional situations 
need be referred by subordinates to ex- 
ecutives for direction. As a result, less 
time is required to direct a given scope 
of operations and an executive can either 
direct a larger number of operations or 
be freed for planning or other activities. 
At the same time, subordinates are freed 
from the necessity of frequent consulta- 
tions with their superiors. 

Training. Written substantive and pro- 
cedural standards provide tools for in- 
struction and subject matter for study in 
the training process. These functions are 
performed by both the standard technical 
terminology of the business, and the 
standards applying specifically to the op- 
erations in question. Such standards are 
used not only in formal instruction, but 
also for repeated reference by personnel 
during the learning period when proce- 
dures are becoming matters of routine. 
Routine is the organizational counterpart 
of habit in purely personal activity. 
Standards define organizationally accept- 
able procedures by which repetitive 
activities are to be performed. Once 
learned, these standard procedures are 
performed automatically and the need for 
repeatedly thinking through the sequence 
of steps in the operation is eliminated. 
The result is faster performance and less 
expenditure of mental effort. This process 
of reducing operations to routine is one 
of the principal functions of standards. 


Verbal Standards Must 
Be Remembered 


Verbal standards can have the same 
effect as written ones in directing and 
training if they are remembered, but 
written standards perform thé additional 
function of providing a de-personalized 
“memory” for the organization. Verbal 
standards exist only in the know-how of 
individuals, and if the individuals leave 
the company the know-how departs with 
them. The result is at best a difficult task 
of training replacements and at worst, 
where key personnel are involved, a loss 
of techniques sufficient to cause a serious 
reduction in operating efficiency. 

Recognition of this need for de-per- 
sonalizing know-how often prompts the 
establishment of written standards. A 
national food processing concern found 
itself in a potentially embarrassing situa- 
tion a few years ago when several of its 


top executives reached retirement age or 
for other reasons left the company. A 
significant portion of the technology of 
the company existed only in the minds 
of these men. While they were with the 
company, operations went smoothly 
enough without written standards, but 
when they left, the efficiency of the com- 
pany was threatened. As a consequence 
a department was established under a 
vice-president to coordinate the stand- 
ards development and quality control 
work of the company, and to reduce 
strategic decisions to written standards. 
In the future this de-personalized know- 
how will be available to facilitate the 
training of new employees and minimize 
losses in efficiency resulting from the 
turnover of skilled personnel. 

Controlling. The substantive standards 
employed in directing are used in identi- 
cal or closely related forms in control, 
which completes the administrative cycle 
of decision making, direction, and con- 
trol. 


Just How Are Standards 
Really Controlled? 


Control is the process of checking re- 
sults against substantive standards and 
feeding back the comparisons to execu- 
tives for appropriate action. When such 
reports reveal errors resulting from in- 
adequate performance of operations, 
sanctions are applied to operating person- 
nel, and when they reveal errors attribu- 
table to inadequate standards the infor- 
mation is relayed to the decision-making 
personnel who re-examine the stand- 
ards, make new decisions and revise the 
standards. In this way control operates 
to feed back information on errors and 
to reactivate the administrative cycle so 
that a closer approximation to the best 
solution is found and applied to opera- 
tions. Standards are essential for control 
since they provide the models for meas- 
uring performance and reporting errors. 

The standards used for formally estab- 
lished control by supervisors can be only 
a small number of the total required to 
guide a company’s operations. One large 
electrical manufacturing company, for 
example, estimates that the number of 
standards applied to its operations ex- 
ceeds two million. Obviously only a 
small portion of these, selected because 
the operations they measure are stra- 
tegic, can profitably be used for super- 
visory control. Control, however, is also 
exercised informally by all subordinates 
when they apply detailed standards to 
operations. Each standard is used by 
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someone—an executive, a supervisor, or 
an operating worker—to guide and con- 
trol the performance of some operation; 
otherwise the standard serves no purpose 
and can be profitably eliminated. 

Coordinating. The process of decision- 
making begins with the most general ob- 
jective—usually, in private businesses, 
profit maximization in the long run—and 
moves through successive levels at which 
standards are progressively more de- 
tailed. The standard arrived at by a de- 
cision at each level is linked to its ob- 
jective which is a standard arrived at by 
a decision at the next higher level, and in 
turn is the objective to which are linked 
the standards arrived at by decisions at 
the next lower level. By this process the 
linkage of standards reaches down and 
branches out in the organizational struc- 
ture ending in a very large number of de- 
tailed standards—more than two million 
in the case of the electrical manufactur- 
ing concern previously mentioned— 
which guide the myriad of detailed op- 
erations in all departments of the firm. 
It is only after these final detailed opera- 
tions of the company have been guided 
by the final and most detailed standards 
in the hierarchy that any degree of 
achievement of the general objective of 
the company is attained.° 

Coordinating is the process of har- 
monizing operations so they all contrib- 
ute to a common objective. The hier- 
archy of standards with its ramifications 
comprises an integrated system which 
serves the vital function of establishing 
and maintaining coordination of the 
firm’s operations. To the degree that each 
standard in the system is well articulated 
with those at higher and lower levels, the 
final operations will be in harmony. 

An example will help to clarify this 
concept of a system of standards. For an 
imaginary electrical manufacturing com- 
pany, there are listed in Table 2, in 
rough order of their generality, some of 
the important decisions and their corre- 
sponding standards which guide the per- 
formance of the research, engineering, 
and production functions required to 
manufacture a single item of the com- 
pany’s product line, in this case an elec- 
tric switch. Eleven standards, or types 
of standards, are shown in the hierarchy, 
but these include many thousands of de- 
tailed standards. It would be possible to 
construct similar schematic representa- 
tions of all the hierarchies of standards 
required for performing all the other 


5. This concept parallels that of a hierarchy 
of decisions, see, for example Chester I. 
Barnard, The Functions of the Executive, 
(Cambridge, Harvard University Press, 


1951), pp. 196-197. 





functions involved in manufacturing and 
selling this single item, for example the 
sales, purchasing, finance, and person- 
nel functions. If these hierarchies were 
combined the resulting composite sys- 
tem would include many thousands of 
standards, and only after each of them 
had been applied in directing and con- 
trolling operations would the company 
realize its objective of making a profit 
from the sales of this one switch item. 

If the product line of the company in- 
cludes 1,000 items of switching equip- 
ment, 1,000 similar systems of standards 
would exist. The general standards in 
all the systems would be identical down 
to and including the product line, and a 
large proportion of the detailed stand- 
ards, those related to common technical 
terms, parts, and common sales pro- 
grams, for example, would be common to 
a substantial number of the systems. If 
the 1,000 systems are thought of as be- 
ing interconnected by their common 
standards, there emerges the concept of 
a single system of standards. 

The coordinating function of such a 
system of standards is not difficult to 
visualize. If the production of a single 
part which enters the assembly of the 
switch in the example above is to make 
its expected contribution to the profits 
of the company, at least the following 
standards must be carefully coordinated: 
the detailed design standards for the 
part; the detailed design standards for 
the sub-assembly of which it is a part; 
the purchase and inspection standards 


ADVANCED MANAGEMEN} 


for the material from which the part js 
made; the standards for the speeds and 
accuracy of the equipment and for the 
tools and fixtures by which the part is 
made; the production operation stand. 
ards; the standard times for the opera- 
tions; the standard costs for the part; 
the personnel standards for selecting the 
operators; the wage rates; and the in. 
spection standards for the finished part, 
If the part is sold as a repair part, stand. 
ard product data, standard prices, stand.! 
ard terms of sale, and standard customer 
classifications provided to salesmen 
would also be included. Only if all these! 
standards are harmonious will profits, so 
far as this part influences them, be max. 
imized. i 

Dynamic Equilibrium of the System oj 
Standards. The foregoing picture of the 
role played by standards has been; 
simplified in order to bring out clear) 
its significance in the administrative 
process. In actuality, objectives are often 
complex, decisions composite, and sys. 
tems imperfectly articulated. Above all 
systems of standards are never static, but 
are constantly in the process of change} 

Decisions seldom, if ever, result in 
ideal standards. Standards, therefore, are 
never precisely articulated into a perfect} 
ly integrated and coordinated system. 
Any standards may be loose in the sense 
that it tolerates too wide variations in 
procedural or substantive content to re- 
late operations with ideal effectiveness to 
their objectives. This looseness may be 
economically desirable if losses due to 











Table 2 
SOME IMPORTANT DECISIONS AND STANDARDS IN THE SYSTEM COORDINATING THE 
PRODUCTION OF AN ELECTRICAL SWITCH IN A HYPOTHETICAL ELECTRICAL MANUFAC. 
TURING COMPANY ' 


Decisions 


1. To form a corporation with the objective of 
maximizing profit from the investment of 
capital in a manufacturing enterprise. 

.To engage in the manufacture and sale of 
electrical equipment. 

. To manufacture a particular line of low volt- 
age electrical equipment. 

4.To manufacture a particular type of switch 

included in the product line, to be called 
catalog number 38,372, which will perform 
as well or better than competitive switches. 

5. To manufacture 38,372 following a particular 

detailed design involving a multitude of de- 
cisions covering design details for the final 
assembly, each sub-assembly, each manufac- 
tured part, and each purchased material and 
part. 

6.To invest in tools to manufacture catalog 
number 38,372. 

.To produce certain quantities of 38,372 to 
meet forecasted demands. 

.To use certain production methods for the 
final assembly, each sub-assembly, and each 
manufactured part of 38,372. 
9.To install certain inspection procedures to 

control the production of 38,372. 
10.To produce the final assembly, each sub- 
assembly, and each part within certain. times. 
11.To produce the final assembly, each sub- 
assembly, and each part at certain costs. 


w NN 


om 


Standards 


1. Oral or written agreement of the promoters 
2. Purpose clause of the corporate charter. 
3. The company's catalog and sales data sheet) 
defining the product line. 

. Prototype model of proposed catalog num: 
ber 38,372, developed by the research de- 
partment. 

Complete detailed engineering design draw-? 
ings, bills of material, and supplementary 
written specifications for the final assembly| 
each sub-assembly, each manufactured part 
and each purchased material and part. 5 
6. Standards for equipment, tools, dies, andj 
fixtures for the final assembly, each sub-as 
sembly, and each manufactured part. 

. Standard order quantities for the final a‘ 
sembly, each sub-assembly, each manufac! 
tured part, and each purchased material an¢ 
part, 
8. Standard operation sheets showing the tool! 
and routing to be used for producing the) 
final assembly, each sub-assembly, and each 
manufactured part of 38,372. 
. Standard methods of sampling and inspec 
tion. 

10. Standard times for each operation for pro? 
ducing the final assembly, each sub-assembly; 
and each part. 
. Standard ‘costs for the final assembly, each 
sub-assembly, and each part. 
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impe coordination are less than the 
costs ilved if the standards are tight- 
ened ny standards are arrived at by 
snap di: isions or hunches, and are not 
written because it is uneconomical to 
spend te time to plan their construction 
in detai| and to reproduce them in writ- 
ing. Tie looseness, however, may be 
economically undesirable and may exist 
because of bad decisions, because indi- 
viduals apply oral standards loosely, be- 
cause standards which should be written 
are nol, or because standards have not 


been revised to relate them properly to 
changed objectives or to take advantage 
of newly acquired knowledge. 


No Organizations Have Written 
Standards Systems 


In no organization is the complete sys- 
tem of standards neatly recorded in writ- 
ten form. In very small organizations the 
system may be completely retained in the 
know-how of the owner-manager. In 
medium-sized and large organizations, 
the essential framework of the system is 
typically recorded in yearly budgets, or- 
ganization manuals and charts, books of 
administrative policies and procedures, 
the catalog of the company’s products, 
the files of engineering process and prod- 
uct design drawings, manuals of engi- 
neering standards, files of standard op- 
eration sheets, files of standard times, 
files of standard costs, manuals of stand- 
ard operating procedures and forms, and 
sales manuals. The complete system is 
never recorded and preserved inasmuch 
as it includes many oral standards. 

Standards act to concentrate each op- 
erating practice on the method currently 
deemed best, and to coordinate all prac- 
tices into a harmonious whole. If the de- 
cision making process is functioning 
properly, standards are revised whenever 
changes become economical. Ideally, 
standards in the system are frequently 
changed but at any moment in time the 
system is in balance. The result is pur- 
poseful progress by maintaining opera- 
tions in dynamic equilibrium. 

In summary, a well-constructed system 
of company standards in industrial ad- 
ministration serves: 

1. To increase the precision and speed 
of the decision making process by provid- 
ing an objective which (a) limits the 
field of inquiry in which alternative solu- 
tions are sought, and (b) furnishes the 
criteria for measuring them. 

2. To facilitate communication in all 
administrative processes by providing 
the specialized technical langauge needed 


to supplement the common language. 

3. To facilitate, in directing and con- 
trolling, the communication of solutions 
selected by decisions and to preserve the 
solutions for future use, by crystallizing 
them in readily understandable forms. 

4. To conserve research effort and re- 
duce the work-load of executives and sub- 
ordinates by avoiding the expenditure of 
time and other resources in repeatedly 
solving recurring problems. 

5. To increase the efficiency of pre- 
forming repetitive operations by stand- 
ardizing them and then reducing them to 
routine through the training and learn- 
ing processes. 

6. To coordinate operations so their 
contribution to the general objective of 
the organization is maximized by pro- 
viding directions and controls with sys- 
tematically related substantive and pro- 
cedural content. 

The efficiency with which an organiza- 
tion achieves its objective is determined 
substantially by the adequacy of its sys- 
tem of standards. This adequacy depends 
on how effectively the standards pro- 
grams and development procedures are 
organized. The foregoing analysis of the 
role played by standards in administra- 
tion has implications for the effective or- 
ganization of standards programs which 
can be touched upon only briefly here. 


What Special Problems Do 
Standards Make? 


For those who feel that standards pose 
special problems in industrial organiza- 
tion, the most significant conclusion is 
that since standards play an integral part 
in every step of administration, the pro- 
grams for organizing standards develop- 
ment and applying standards are pre- 
cisely those of organizing the decision 
making process and applying decisions 
throughout the firm. It may help to bring 
out the significance of this view if the 
questions posed at the outset of the article 
are re-stated. 

Should a Company Embark upon a 
Standards Program? Since standards 
aret co-extensive with administration, 
every company has standards programs 
which blanket its operations, even though 
it may have no program which is called 
a “standards program.” The question is 
really irrelevant—the relevant questions 
are concerned with the adequacy of the 
procedures and organization structures 
through which standards are developed. 

W hat Procedures are Best for Develop- 
ing Standards? Standards development 
procedures include all the procedures by 


which decisions concerning repetitive 
problems are made. In view of the wide 
variations in the number of departments 
affected by, and in the complexity and 
importance of such decisions, it is clear 
that no one procedure can be the most 
efficient for all types of standards. Several 
procedures, each fitted to the needs of a 
class of standards, are required. 

Where in the Organization Should. 
Responsibility for Standards Develop- 
ment be Placed? There can be no com- 
pletely centralized standards department. 
Intra-departmental standards which have 
little effect on other departments are 
logically the responsibility of each 
department: centralization of several 
groups of related types of interdepart- 
mental standards at points where com- 
munication between those who are com- 
petent to develop them and those who 
are primarily affected by their use, is 
logical. Any sizable firm will then typi- 
cally have a number of departments 
specializing in interdepartmental stand- 
ards work, such as a budget office, an 
industrial engineering department, an 
engineering standards department, and a 
cost department, but the top coordinating 
standards department is the president’s 
office. Where segments of the system of 
standards are inadequate, as is sometimes 
the case with engineering standards, 
strong top-management backing of a 
standards department is required. 

Do Standards Straitjacket Operations 
and Hold Back Progress? There is no 
question but that inadequate and poorly 
devised systems of standards do strait- 
jacket operations and hold back progress. 
Since standards are an integral part of 
administration, however, there is no 
choice of whether or not to use them. It 
is not standards per se, but the failure to 
arrive at adequate standards which strait- 
jackets operations. The corrective is to 
improve the process by which decisions 
are made so that the standards are right. 
Similarly, it is not standards per se, but 
the failure to revise them which retards 
progress. The corrective is to adopt a 
procedure by which standards are re- 
viewed and changed whenever change is 
economical so that operations progress 
from the level defined by current stand- 
ards to the new level made possible by 
research and defined by new standards. 

Far from stultifying operations, ade- 
quate standards developed by effective 
procedures, are the principal means of 
reducing solved problems to routine, and 
freeing personnel for working on the un- 
solved problems which, when solved, per- 
mit the firm to progress. Well designed 
standards liberate initiative. END 
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JOHN BURGER is Educational Services Director for General Mills, Inc., of Minne- 
apolis, a position he accepted in 1951. Prior to this, he had been a practicing 
lawyer in Chicago as staff member of American Mutual Alliance, served (1941-6) 
as legal officer and in other capacities in the Air Force. He was also a teacher of 
law, economics and speech in Minneapolis, from 1946 until his present post was 
offered him in 1951. Mr. Burger was selected in a contest sponsored by TIME and 
the Minneapolis Chamber of Commerce as one of 100 future Minneapolis News- 
makers, in 1953. 


Steps Toward Economic 


Understanding 


Management's place in the community is an important and ever-press- 
ing issue, and one easily neglected. By taking active part, today's man- 
agement men can meet a challenging opportunity to satisfy a vital 
human need. The author of this article took part in such a plan for a large 
corporation (General Mills, Incorporated, of Minneapolis), and explains 
here exactly how alert management can take its proper part in com- 


munity life. 





ORE than 3,000,000 new boys and 

girls enter the schools of America 

each year. As they proceed 
through their school careers they learn 
about themselves and their environment. 
They learn about the world in which they 
live and about the other people in it. They 
learn history and geography. They ac- 
quire information and skills that fit them 
for more effective living. 

By the time these young people reach 
the age of 10 or 12 years, they are having 
daily experiences with far-reaching eco- 
nomic implications. They are working 
as producers—delivering groceries or 
newspapers, baby-sitting, mowing lawns, 
collecting and selling old paper and scrap 
metals, running errands and helping 
neighbors and friends—for pay. For 
some time they have been consumers, 
choosing the things they buy with allow- 
ances and earnings. They are helping 
their families spend larger sums for more 
significant and expensive items, too. 
They are observing and hearing adults 
discuss current problems such as taxes, 
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commodity surpluses and shortages, in- 
ternational relations, foreign trade, un- 
employment, and prices. Radio, televis- 
ion and family discussions are stimulat- 
ing their thinking. They are trying to 
understand these things; wanting to 
know “why” as well as “what.” They are 
seeking to fit their experiences into mean- 
ingful patterns of understanding, trying 
to formulate satisfying patterns of com- 
prehension to guide their choices and 
conduct. 

In this learning process children need 
much help. Teachers often cannot give 
this help, for like most adults, teachers 
have not had the benefit of education that 
gives meaning to their economic environ- 
ment. People generally, including teach- 
ers, don’t understand the basic economics 
of the American way of life. They have 
difficulty acting wisely in their personal 
economic living. They do not understand 
the economic forces that motivate people 
and provide incentives, determine pro- 
duction, consumption, and prices, and 
make for scarcity or plenty of the goods 


by John Burger 
Director, Educational Services 
General Mills, Incorporated 


and services we enjoy. Not understand- 
ing these factors, people are afraid of 
them. They indulge in wild and unsound 
pursuits of “security.” They expect and 
demand in a thousand ways something 
for nothing. They vote for political 
schemes that promise advantages and 
benefits that cannot be delivered. 
Economic ignorance indicates an un- 
satisfied human need, directly related to 
the economic and social welfare of all 
individuals. It is equally important for 
the union member, the white collar work- 
er, the hourly employee, junior manage- 
ment and the senior executive to under- 
stand the inter-relationship of forces that 
operate in a free market and in our free 
society. To understand basic economics 
is to understand the American way of 
life. It is in the enlightened self interest 


ciety that economic facts be understood 
at an early age, and ingrained in the in- 
dividual thinking process. The responsi- 
bility for vitalizing this phase of citizen- 
ship training resides with all the people. 
In discharging its responsibility, busi- 
ness management today is more and more 
addressing itself to the broad problem of 
encouraging economic education for peo- 
ple of all ages. 

Since 1945 the management at General 
Mills has been working to stimulate in- 
dustry-education cooperation in supply: 
ing this human need in children at the 
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4th, 5ti: and 6th grade levels. Here is the 
story 0. what has been done, twelve short 


steps in ‘he long journey from economic 
ignorance to economic understanding. 

Step . : A survey was made to discover 
what, if any, basic economics children 
are learning in their classrooms at school. 
Finding: showed that there is much basic 
economics implicit in subject matter 
studied in fourth, fifth, and six grade 
social studies but it is not made explicit 
in the learning process. The reasons are 
principally two-fold: 

a. In their own educational experi- 
ence, teachers have not had an oppor- 
tunity to learn basic economics. Since 
they do not understand it, they do not 
recognize it in the materials they teach. 

b. The materials used in elementary 
classrooms usually give no more than 
casual and incidental treatment to 
basic economic concepts. Economic 
concepts and ideas appear in unrelated 
and fragmentary form which is not 
conducive to good comprehension. 
Economic content no em- 
phasis. 

Step 2: Many people in all phases of 
education were interviewed to determine 
the desirability of giving more emphasis 
to basic economics in elementary school 
curricula. Teachers, curriculum experts, 
college professors, superintendents and 
educational specialists of all sorts ex- 
pressed their views. A few opposed it. 
Many felt that more emphasis on basic 
economics was highly desirable. Others 
said it was necessary. Some said it was 
inevitable, and offered to help get things 
started to bring it about. 

Step 3: An informal survey was made 
to see what could be done. The consensus 
seemed to be that a flour milling company 
might logically offer to educators the 
story of bread, with emphasis on the 
economics in that story. 


receives 


? Story of the Actual 


Program Offered 


Step 4: With help from University of 
Minnesota staff members and school ad- 
ministrators and teachers in Austin and 
Duluth, Minnesota, nine panels of three 
pictures each were developed on stiff 
cardboards 12” x 30” in size. Each panel 
carried three pictures arranged in a ver- 
tical tier. The top picture depicted one 
process in the Story of Bread as it was 
produced in Ancient Egypt. The middle 
picture showed the same process in 19th 
century America. The bottom picture 
showed the same process in modern 
America. The nine cards, designed to 


stand side by side in the chalk board 
trays along the classroom walls, carried 
pictures appropriate to these captions: 
(1) The Story of Bread, (2) Preparing 
the Ground, (3) Planting, (4) Harvest- 
ing, (5) Threshing, (6) Marketing, (7) 
Storing, (8) Milling, (9) Baking. 

A Teacher’s Guide explained how the 
teached could use the panels to point out 
such significant developments in eco- 
nomic history as the increasing use of 
bigger, better and higher-powered tools 
and the resulting increase in the produc- 
tivity of labor. The great progress during 
the past 100 years in America was con- 
trasted with the negligible advances of 
the preceding thousands of years. Other 
concepts incidentally involved included 
individual freedom, property ownership, 
saving as the source of capital, specializa- 
tion, and interdependence. 


Further Help Sought 
From Top Educators 


Step 5: Encouraged by the enthusiastic 
reception of this experimental unit, the 
company sought further advice and help 
from educators to develop other suitable 
materials. The idea evolved of using 
some of these panel pictures, adding 
others to them, and making a filmstrip. 
Specialization (division of labor), with 
its contribution to our vastly superior 
economic way of life in modern America, 
was the featured theme. A dialog to be 
read by one boy and one girl in the class 
as the filmstrip was shown gave emphasis 
to the economic content and served to 
stimulate class discussion. The same 
Teacher’s Guide used with the Story of 
Bread Panels furnished teacher aid. 

Step 6: Further consultation with edu- 
cators led to development of a second 
filmstrip called We Depend Upon Each 
Other. This unit also used the dialog 
technique to emphasize economic content 
and stimulate class discussion. This unit 
developed the economic concept of inter- 
dependence within the family, the com- 
munity, the nation and the world. The 
same Teacher’s Guide offered aid to 
teachers using the filmstrip. The Des 
Moines, Iowa, school system furnished 
the principal educational cooperation on 
this unit. 

Step 7: These panels and filmstrips 
were used experimentally in a limited 
number of middle-west schools. They 
brought spontaneous compliments and 
encouraging support from enthusiastic 
users. In January, 1951, the first real 
publicity of this whole effort was given 
at a demonstration in the Des Moines 


schools. Management representatives 
from 30 of America’s leading companies 
met in Des Moines, heard the story of the 
industry-education effort and saw the 
filmstrip demonstrated in classrooms. 
The following April, these industry rep- 
resentatives met again in New York City 
to discuss ways to expand this effort to 
other companies and to other schools. 

Step 8: To get more accurate and ob- - 
jective evidence of the impact of these 
units on children who worked with thera, 
the company obtained the services of the 
Testing Bureau of the School of Educa- 
tion at the University of Minnesota to 
prepare equivalent before and after tests 
covering the subject matter dealt with in 
the units. These tests are now distributed 
with the units, which are sent out on re- 
quest on a loan basis. 

Step 9: When it became apparent that 
except for limited efforts here and there 
to tell a product story with some inci- 
dental economics in it, industry generally 
was not ready to take hold of this oppor- 
tunity, General Mills went back to work 
to develop additional units, get further 
experience, and muster more persuasive 
arguments in favor of intensifying and 
expanding this sort of industry education 
work. 


‘Freedom of Choice’”’ Is 
Top Booklet Subject 


A poll taken in 1949 had indicated that 
teachers felt “Freedom of Choice” would 
be a top subject for another classroom 
unit. So, a “Freedom of Choice” unit was 
developed during the fall and winter of 
1951. Its illustrated booklet format bor- 
rowed the color, charm and interest of 
the fabulously popular “comic book.” 
This format was enhanced with beautiful 
art, bond paper, and academic qualities 
that made the resulting 24 page, 81” x 
11”, four-color booklet a first class teach- 
ing piece—with none of the stigma 
“comic books” have in many educational 
circles. Using the stories of Robinson 
Crusoe, Swiss Family Robinson and a 
modern American fifth grader, the book- 
let showed how production and consump- 
tion are related and adjusted to each 
other through the choices of people. 
Special emphasis was given to the price 
system mechanism in America and to the 
values of freedom for producers and con- 
sumers to make their own choices and 
decisions. 

A 16-page Teacher’s Guidebook ex- 
plained the purposes and objectives and 
presented a more complete picture of the 
economics to be taught. The Guidebook 
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also contained various ideas and activi- 
ties for making the unit more interesting 
and informative. Des Moines, Duluth, 
Minneapolis, and Austin public school 
administrators and teachers, along with 
consultants in various colleges and uni- 
versities, offered and approved ideas at 
all stages of development. Tests for meas- 
uring economic understandings of pupils 
before and after use of the unit were pre- 
pared with the assistance of the Uni- 
versity of Minnesota Testing Bureau. 


Distribution of the 
‘Freedom of Choice’ Sets 


Sample sets of “Freedom of Choice” 
were distributed to businessmen, school 
administrators, teachers, and other in- 
terested people. Classroom sets were sent 
on request to nearly 3,000 teachers, who 
used the materials with more than 100,- 
000 pupils. Each teacher using the unit 
with classes was asked to report back 
the results of the tests and to answer some 
subjective questions that would indicate 
the impact of the unit as she observed it. 
The unit was used in forty-seven states. 
Returns covering a good cross-section of 
more than 11,000 fifth and sixth grade 
pupils were tabulated. and results were 
analyzed and evaluated during the 1952- 
53 school year. 

On October 19, 1953 the results of this 
research were made public at a Min- 
neapolis meeting of representatives from 
education and business. School people 
came from such institutions as the Uni- 
versities of Chicago and Wisconsin, 
Cornell University, and Des Moines, 
Duluth, Austin, Rock Island (Ill.) and 
Minneapolis public schools. Business 
management was represented by men 
from such national companies as East- 
man Kodak, Ford Motor Company, Gen- 
eral Motors, U. S. Steel, and Monsanto 
Chemical Company, as well as from many 
local organizations. 

As in Des Moines nearly three years 
earlier, these school and industry people 
visited elementary school classrooms to 
see economic education in action. They 
saw and heard “Freedom of Choice” dis- 
cussed. They observed the educative 
process and learned what the research 
showed about the thousands of pupils 
who had studied the same materials in 
the preceding year. They learned that 
fourth, fifth and sixth graders and their 
teachers enjoy studying economics to- 
gether. They learned that teacher, parent 
and child reaction to economic educa- 
tion of this kind was overwhelmingly 
favorable. They reviewed test results 
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showing improvement in understandings 
of up to 200% on such matters as the 
importance of tools, why businesses fail, 
why we have freedom, and what happens 
when we fail to keep and exercise in- 
dividual freedom of choice. They learned 
of General Mills’ plans for continuing 
experimental work in this area of indus- 
try-education cooperation. They were 
again invited and urged to begin pro- 
grams of their own in this field. 

Step 10: During the summer of 1953, 
the company sponsored a six weeks basic 
economics workshop for elementary 
teachers and school administrators at the 
University of Chicago. This type of train- 
ing has been very effective in presenting 
many different types of subject matter to 
teachers in service. Twenty seven public 
school teachers and principals from II- 
linois, lowa and Minnesota came to Chi- 
cago to study basic economics and make 
plans and develop techniques for teach- 
ing what they learned to their classes. 
Chicago University staff and other educa- 
tional specialists led the discussions and 
aided the workshoppers. All participants 
and staff members were inspired by the 
experience and are seeking to continue 
their efforts still further. 


Role of General Mills 
In Actual Education 


Step 11: Teacher training and school 
curriculum development are primarily 
the functions of well-established or- 
ganizations in education. Likewise the 
preparation of teaching materials is the 
role of competent textbook publishing 
houses. General Mills has no desire or 
intention of usurping these functions, and 
believes that ultimately these organiza- 
tions will wish to take the initiative in 
this work and use other industry in a 
supplemental or auxiliary role only. Con- 
sequently, individually and in groups, 
text and other school materials publish- 
ers are being urged by the company to 
develop materials in this area. School ad- 
ministrators, teachers, and teacher edu- 
cators are being asked to give more em- 
phasis to economic education of teachers 
and children alike. The company stands 
ready to encourage and aid experiment- 
ally in any way it can. This catalytic 
responsibility is large and challenging. 

Step 12: The program of the company 
now has two specific goals in furtherance 
of its long range general objectives: 

a. Material development. Three new 
units covering the subjects of competi- 
tion, personal and property rights, and 
the balancing of unlimited wants with 
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limited means are being published ang 
distributed for experimental use dyy. 
ing the current school year. These units 
use a problem-solving approach rather 
than the subject-matter approach used 
in the earlier units. Four-color, ae. } 
cordion fold, illustrated leaflets using 
“comic book” format, tell stories and 
pose economic problems common jp 
the experiences of children, and raise 
questions for discussing and solving | 
these problems. Brief illustrated com. 
mentaries on the back of these story 
leaflets and separately printed Teacher | 
Guides suggest pertinent considera. 
tions. Before and after tests and sub. 
jective evaluation questionnaires to be 
returned by teachers are a part of these 
units and will be used to measure their } 
effectiveness. 


b. Teacher Training and Curriculum } 
Development. Next summer at the Uni- 
versity of Wisconsin and at the Uni- 
versity of Chicago teacher training 
workshops similar to the 1953 summer 
program at Chicago will be held. Fur. 
ther training of teachers and more 
planning and organizing of materiak 
for good integration into the curri- 
culum will be the workshop objectives. 


1 





The seven units provided by General 
Mills, along with other useful ma- 
terials, will be organized into a teach- 
ing program that will be used by the 
workshop teachers in their classes in 
1954-55. The “before” and “after” re- 
sults of this program will be measured 
by appropriate tests. The same tests 
will be given to pupils in control classes 
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using the same materials, but taught ‘S@V 
by teachers who have not had the bene: | /or, 
fit of workshop experience. They will | Gole 
also be given to pupils in control | Tevé 
classes that are taught only the regular | 4ge" 
course of study by teachers who have } "8 
had no workshop experience and who} ™4n 
do not use the program materials. This } this 
experimentation is expected to furnish } fore 
further and more conclusive data with | her 
which to fix the rate and course of} Phil 
further developments in the program. | Braz 
An old Chinese proverb says that the ~ 
longest journey starts with a single step. L 
The journey toward an economically in- | | 
formed citizenry in America is just be) “?™ 
) J 
ginning. The steps are still short and the 7)... 
distances traveled small. But there are) pp, 
surer footings and better guideposts now / the 
than ever before. EN} nh 
(Editor's Note: Mr. Burger's article is) tion 
presented in this issue in lieu of the’ pra 
Economics Review regularly written by! the 
Robert H. Laws, Director of Economics | four 
Programs, SAM.} CIP 
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Lillian Gilbreth Wins 


Intern :tional Award 
Lillia: Moller Gilbreth would be well- 


known today even if she were not dis- 
tinguished in her own right as a consult- 
ing management engineer, author, and 
teacher. As the wife of the late Frank 
Gilbreth. a pioneer in scientific manage- 
| ment, and the mother of twelve in 
Cheaper By The Dozen, Mrs. Gilbreth 
would be assured of posterity’s remem- 
brance. 

But management leaders of 
twenty-two nations of the world make 
Dr. Gilbreth their choice as the recipient 
of the Gold Medal of the International 
Committee of Scientific Management 
(CIOS), it reminds us sharply that this 
woman is being honored by an interna- 
tional group of hard-headed businessmen 
solely on her own performance and 
talents in making “fundamental contribu- 
tions to the general body of management 
thinking.” The award is an ungrudging 
and sincere recognition of great personal 
and professional accomplishment in the 
international field of management. 

The Gold Medal was awarded this past 
February at the Tenth International Man- 
agement Congress in Sao Paulo, Brazil, 
toa woman who has few peers in the hall 
of management fame. Lillian M. Gilbreth 
is certainly the “First Lady of Manage- 
ment,” and no personage living or dead 
t (save, perhaps, Frederick Winslow Tay- 

lor, whose protrait embosses the CIOS 
| Gold Medal) is more widely known and 
revered among the international man- 
agement fraternity. Her name is a rally- 
ing point for international tribute and 
management authority. Her honors in 
this country are matched by scores of 
foreign recognitions of her work, and 
her recent round-the-world trip to the 
Philippines, Australia, India, England, 
Brazil, and other countries was marked 
by an acclaim usually reserved only for 
visiting statesmen. 

Lillian Gilbreth’s career has combined 
a prolific output of children, books, teach- 


The Counc. For INTERNATIONAL 
; Procress 1n MANAGEMENT, formerly 
| the National Management Council, is 

a non-profit, non-political organiza- 
tion devoted to the promotion of the 

practice of scientific management on 
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' the international level. SAM is a co- 
founder and charter member of 
CIPM. 


ing, and consulting. A graduate of the 
University of California, she received her 
Ph.D. from Brown in 1915 and has re- 
ceived subsequent honorary degrees from 
the University of Michigan, Rutgers, Rus- 
sell Sage, Smith, and Princeton—to name 
a few. Married to Frank Gilbreth in 1904, 
she reared twelve children in a household 
which was the subject of two successful 
motion pictures, and is already part of 
familiar Americana. After her husband’s 
death in 1924, she continued his pioneer 
work in Time and Motion Study and 
extended its scope to include such fields 
as home economics and agriculture. She 
thus became one of the nation’s first con- 
sulting management engineers, and the 
first woman ever to practice this profes- 
sion. She was Professor of Management 
at Purdue University from 1935 to 1948, 
served as chairman of the Department of 
Personnel Relations at Newark College 
of Engineering, and has applied her 
talents to the training of disabled war 
veterans since 1948. Today she is the 
President of Gilbreth, Inc., of Montclair, 
New Jersey. 


Holds Membership in SAM 


Dr. Gilbreth, who is an honorary mem- 
ber of SAM and a past Director of CIPM, 
has honored the membership rolls of such 
organizations as the American Manage- 
ment Association, The American Society 
of Mechanical Engineers, the American 
Association of University Women, and 
many others. 

Her literary achievements are equally 
manifold. In addition to numerous 
papers on education, management, and 
psychology, Mrs. Gilbreth has also writ- 
ten eight books, including Psychology 
for Management (1912), Time Study, 
Fatigue Study (with her late husband) , 
Applied Motion Study. The Homemaker 
And Her Job, and The Foreman and 
Manpower Management (1947). 

Dr. Gilbreth’s interest in scientific 
management at the international level 
began many years ago when she accom- 
panied her husband on some of his for- 
eign consulting assignments. Accustomed 
to the usual personality conflicts which 
arise in any large family, she was quick 
to notice that a general uniformity of 
human problems in industrial manage- 
ment existed across national frontiers. 

Her success in spreading an under- 
standing of ~ scientific management 
abroad can be explained in large part by 
a broadly humane and patient nature. 


The term “Scientific Management” loses 
some of its cold, impersonal overtones 
when it is explained by Dr. Gilbreth as a 
tool for everyday living for everyone— 
industrial and office worker, homemaker, 
farmer—to make his lot happier, fuller, © 
and more emancipated from inefficiency, 
drudgery, and fatigue. 


Active in Past Conferences 

The history of CIOS and its interna- 
tional congresses has a personal as well 
as professional significance for Dr. Gil- 
breth. Three days before she and her 
husband were to embark for Prague to 
attend the First International Manage- 
ment Congress in 1924, Frank Gilbreth 
died. Lillian Moller Gilbreth, with rare 
courage, took up his work and went to the 
Congress herself, to deliver the paper 
which he had worked so hard to prepare. 
From that significant occasion she has 
been known and acclaimed personally by 
the management leaders of many coun- 
tries. Her influence has been felt im- 
measurably for over three decades by 
younger and older generations of man- 
agement wherever she has made contact, 
directly or by reputation. 

So there is poetic as well as profes- 
sional justice in the action of the Tenth 
International Management Congress, 
thirty years later, when it conferred upon 
Dr. Gilbreth the highest accolade inter- 
national management can offer. The only 
regret is that world management has no 
greater honors to award to a woman who 
continues to participate so energetically 
and effectively in a program bent upon 
making the benefits of enlightened man- 
agement available to more and more peo- 
ple in the world. 

No critic has commented on this amaz- 
ing woman’s singularity more aptly than 
did M. Rolf Nordling (using a mixed 
metaphor of mathematical probability 
and market analysis!) in pointing up her 
unique personality : ‘ 

“There is perhaps one woman out of 
ten million who has twelve children. 
There are still fewer women who are 
brilliant management engineers. And if 
you want to calculate the probability of 
finding a woman who combines both 
these qualities, you have to multiply ten 
million by a hundred million, which 
makes a probability so near nought that 
we may wait ten thousand years before 
we find a new Mrs. Gilbreth!” 

BY ROBERT GLEASON 
Director OF RESEARCH, CIPM 
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APRIL CHAPTER ACTIVITIES 


SUBJECT 


Student Chapter Meeting— 
Atlanta Div. of Univ. of 
Georgia, Emory Univ., 
Georgia Tech 


Aids in Making Decisions 


Management and the Inter- 
national Labor Organization 

Trends in Union Management 
Relations 

Plant Visit 


Work Simplification 


What Management Expects 
From Accounting 


Industrial Engineering Seminar 

SAM Job Clinic 

Work Simplification: Yesterday, 
Today, and Tomorrow 

What Motivates People in 
Work Situations 


Maintenance of Plant Site 
Harvard Case Study 
Luncheon Meeting 
Foreman’s Clinic 

Harvard Case Study 


Management Control Clinic 
Plant Tour 


industrial Engineering 
Round Table 
Top Management Round Table 


Industrial Relations 
Round Table 


Planning for an Executive 
Development Program 


Membership Luncheon— 
Guided Tour 


Product Development, 
A Basic Management Tool 


Time Study Leveling 


Foremanship is a Profession 


Plant Visit 
Materials Handling 


Student Chapter Night— 
U. of Connecticut 


The Financial Department's 
Function in an Organization 


Spring Forum 

Industrial Office Procedure 
and Equipment Exposition 

Work Measurement of 
Clerical Activities 


Institute of Management 
(SAM, NACA, and Franklin 
and Marshall College) 

Creating Opportunities Within 
the Organization 


SPEAKER 
Robert R. Gibson 


C. Canby Balderston 
Senator Irving Ives 


Dr. Langston Hawley 


Harold Dunlap 


W. W. Sieg 


Dr. Carroll L. Shartie 


. Hartwick 


JA 
J. M. Duffey 
M 


E. Matz 
J. M. Duffey 


Nevin K. Brothers 
Hugh D. Luke 


Edwin D. Phillips 


Neil Skinner 


Dr. Philip R. Marvin 


Prof. David B. Porter 


Vincent J. Linn 
Clem Sollenberger 


D. C. Dougherty 


Paul B. Mulligan 


Dr. Ernest Dale 
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Industrial Engineer, 


Cluett, Peabody & Co. 


Dean, Wharton School, 
Univ. of Pa. 


U. S. Senator 


Professor of Manage- 
ment, U. of Alabama 


Work Simplification 
Director, H. P. Hood 
& Sons, Co. 

President, Titan Metal 
Manufacturing Co. 


Personnel Research 
Board, Ohio State 
University 


President, Hoffman 
Specialty Co. 


V. P., Commonwealth 
Engineering Co. 


Industrial Management 
Engineering, New 
York Univ. 


Area Manager, National 


Association of 
Foremen 


Exec. V. P., Conveyor 
Equipment Manu- 
facturers Assn. 


Director of Organiza- 
tional Planning, 
American Hard 
Rubber Company 


Paul B. Mulligan 
& Company 


Graduate School of 
Business, Columbia 
University 


PLACE 


Atlanta Athletic Club 


Stafford Hotel 


Arlington Hotel 


Molton Hotel 


Avondale Mills 
University Club 


State College, Pa. 


Northwestern Univ. 

Furniture Club of America, 
Furniture Mart 

Hotel Alms—Marie Antoinette 
Ballroom 


Clearing Ind. Club 

Bethlehem Steel Co. 

Clearing Ind. Club 

Bedford Park Community Center 
Bethlehem Steel Co. 


Ford Foundry and Engine Plant, 
Timken Roller Bearing Co. 
Tomlinson Hall—Case Campus, 
Conference Rm. C 

Tomlinson Hall—Case Campus, 
Conference Rm. C 

Tomlinson Hall—Case Campus, 
Conference Rm. C 


Ft. Hayes Hotel 
Mercantile National Bank 


Engineer's Club 


Rackham Educational Memorial 


Starmount Country Club 
Cone Mills 


Hotel Greenville 
Storrs, Conn. 


Hendrick Hudson Hotel, Troy, N. Y. 


Pine Room, Fred Harvey 
Restaurant, Union Depot 
Farragut Hotel 


Franklin and Marshall College 


Hotel Brunswick 
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Richmond 


Sacramento 
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St. Louis 


Trenton 
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Western N. C. 
Wilmington 


i! Worcester 


Western Mass. 


SUBJECT 


The Role of Arbitration in 
Labor-Management Relations 


Human Relations Today 


Wife As Partner in Business— 
Ladies’ Night 


Progress in Materials Handling 


Management Reduces Overhead 
Through Paper Work 
Simplification 


Measurement of Clerical 
Activities 
Work Simplification Techniques 


Industry's Acceptance of 
Predetermined Time Systems 


Management Men for 
Tomorrow—Careers 
Round Table 


Organizing for Cost Reduction 


Plant Tour 


Management Development 
(Student Chapter Night) 


Budgets 


Automation—A New 
Management Challenge 


Managerial Development 


Statistics—How to Present 
Them to Management 


Work Measurement and Wage 
Incentives for Industrial 
Maintenance Trades 


Incentives—Round Table 
Discussion 


Production Methods and 
Measurements 


Plant Visit 
Development of Effective 
Channels of Communication 


Operations Research— 
New Tool of Scientific 
Management 


Industrial Relations Conference 
Speakers Dinner 


12th Annual Industrial 
Relations Conference 


Materials Handling and 
Communications Control 


Oerlikon Tool and Arms Works 


Materials Handling at 
RCA-Victor Division 


A Program for Executive 
Development 


SPEAKER 


Attorney H. P. McFadden 


Kirkpatrick 
Mrs. Wallace Clark 


AMHS—Elks Club 


Ben. S. Graham 


Paul B. Mulligan 


John L. Schwab 


Bernard Haldane 


Bruce Payne 


A. F. de Long 
Elles M. Derby 


H. A. Rotondi 


John Diebold 


Don Osborne 


Dr. Ellis D. Ott 


Stewart Whitehead 


E. L. Conrad 


W. H. Fanning 


Robert Levin 


Kenneth W. Yarnold 


James Bright 


Lt. Gen. K. B. Wolfe, 
Retired 


Norman Shikes 


Abram T. Collier 


TITLE 


U. of Wisconsin 


Wallace Clark 
Marketing Center, 
New York Univ. 


Director, Future 
Demands Dept., 


Standard Register Co. 


Paul B. Mulligan and 
Associates 


John L. Schwab and 
Associates 


Bruce Payne & 
Associates 


Manager, Management 
Education, 
Metropolitan Life 
Ins. Co. 


Consultant 


Crown Zellerbach 


Calco Chemical Div., 
American Cyanamid 
Co. 


Chief Ind. Engineer, 
Lowe Paper Co. 


V. P., Albert Ramond 
& Associates 


United Mills Corp. 


Director of Operations 
Research, Dunlap & 
Associates, Inc. 


National Handling 
Commission 


President, Oerlikon 
Tool and Arms Corp. 
of America 


Manager, Materials 
Handling, Victor 
Div., RCA 


V. P., Personnel, John 
Hancock Mutual Life 
Ins. Co. 


PLACE 


Carpenter Hotel 


E.S.M. Building, 
3112 W. Highland Ave. 


Ritz-Carlton Hotel 


Andrew Jackson Hotel 


South Meriden House, Meriden 


Roosevelt Hotel 


Essex House 


Budd Hunting Park Plant 


Poor Richard Club, 
1319 Locust Street 


Atlantic Refining Co., 
260 S. Broad Street 

Webster Hall Hotel 

Pacific Power & Light Board Rm., 
Public Service Bldg. 


Roger Smith Hotel, 
New Brunswick, N. J. 


Iris Club, Wyomissing, Pa. 


John Marshall Hotel 


Ivy House, W. Springfield 


Oerlikon Tool and Arms 
Corporation, Asheville 


Hob Nob Tea Room 


Hickory House 
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27 
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PusLic ADMINISTRATION, by Marshall 
Edward Dimock and Gladys Ogden 
Dimock. Rinehart & Company, Inc., 
New York. 531 pages. $5.00. 

A reading of the table of contents of 
this book will quickly indicate to the in- 
formed reader its distinctive orientation 
as compared with other texts in the field. 
From this reviewer's point of view, it is a 
superior and preferred orientation. For 
it combines content on descriptive, struc- 
tural data with an operational point of 
view, a sense of administrative realism 
and a mindfulness of the motives of men 
in the governing and direction of men. 
It thus conveys a sense of dynamism and 
of the impact of throbbing human inter- 
relations which any adequate study of 
this field surely requires. The senior 
author has had the inestimable advantage 
of having joined in actual federal admin- 
istrative labors in ways made more ex- 
plicit in his earlier and useful volume. 
The Executive in Action. (Harper & 
Brothers, 1945). The resulting product 
here is admirable in _ its 
quality. 

Had your reviewer the occasion to 
teach a college course in this field or 
work with adults in such a body as the 
League of Women Voters, this would 
certainly seem to me to be an informing 
and persuasive text to share with those 
willing to see public administration in 
its inwardness as human experience and 
interplay in the environment of public 
bodies at work. —Orpway TEAD 


humanistic 


AMERICAN INCOME AND Its UsE, by 
Hoyt, Reid, McConnell, Hooks, and 
Muelder. 362 pages. Harper & Bros. 
New York. $4.00. 

The fourth volume of the “Series on 
the Ethics and Economics of Society.” 
It focuses on the dramatic rise of Ameri- 
can income in the past two generations, 
pointing out that abundance necessitates 
a re-examination of ethical concepts. 
Part of a series initiated by the Federal 
Council of Churches, under a committee 


headed by Charles P. Taft. 


PATTERNS OF INDUSTRIAL BUREAU- 
cracy, by Alvin W. Gouldner. 282 
pages. The Free Press. Glencoe, Il- 
linois. $4.50. 

The author is Associate Professor of 
Sociology at Antioch College. He de- 
scribes how outside ownership, taking 
over a gypsum plant, creates a “succes- 
sion crisis,” and forms some interesting 
generalizations. Written with sympa- 
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thetic understanding and very little of 
the “academic” tone, though carefully 
done. 


SALES Know-How, by Robert A. 
Gopel. 61 pages, Printers’ Ink, New 
York. $2.00. 

The Director of Sales Training of the 
Koppers Company offers a distillation of 
his experience and that of his associates 
on that perennial question, salesmanship. 
An important book on an important sub- 
ject by an unquestionable authority. 


THE Economic ALMANAC, 1953-1954. 
The National Industrial Conference 
Board. 752 pages. Thomas Y. Crowell 
Co. New York. $3.95. 

A handbook of useful facts about busi- 
ness, labor and government in the United 
States and other areas, offered to the 
public for the first time by the NICB, 
which has been furnishing this informa- 
tion to its membership for many years. 
An invaluable reference text. 


IMPROVING SUPERVISORY BEHAVIOR, by 
Eugene E. Jennings. 35 page pamphlet. 
University of Wisconsin, Madison. 
$1.15. 

The author, now assistant professor at 
Wharton School, discusses the nature 
and improvement of one of manage- 
ment’s prime-importance resources, the 
foreman. Neglect of this strangely “in- 
between” position can have telling, over- 
all effect on both morale and produc- 
tivity. 


Group Dynamics, by Dorwin Cart- 
wright and Alvin Zander. Row, Peter- 
son and Company. $6.00. 

A great deal has been written in recent 
years on the behavior of groups. Some 
of it has found its way into the manage- 
ment literature and has been recognized 
as a fruitful area to be explored for ad- 
vancing management theory and prac- 
tice. 

While most of the earlier efforts were 
by way of speculative thinking, the past 
two decades have seen a good deal of 
careful, systematic research. The transi- 
tion from exploratory studies to objec- 
tive quantitative observation, measure- 
ment and “controlled” experimentation 
came only gradually. The research 
Center for Group Dynamivs at the Uni- 
versity of Michigan, with which the 
authors are associated, has always played 
a predominant role in this work, one of 
the most vital in management research. 

While Group Dynamics is not oriented 
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toward management in particular, jts Putt 
implications in regard to problems of ¢ Story 
motivation, leadership, productivity and { by M 
organization cannot escape even those | Bean 
uninitiated into the mysteries of social Th 
science. Some of the research presented | by A 





is taken from the industrial environment } broke 
and is directly applicable, however. 

The authors have accomplished their { busin 
task by selecting some of the outstanding ducti 


\ comp 





articles describing research and_ its | able. 
methodology in the field of group be. | book 

havior, and by presenting them in six 
parts: — 
1. Approaches to the Study of Groups | © ” 
ge ae ISM, 

2. Group Cohesiveness : 
a ae . . ’ Geor 
3. Group Pressures and Group Stand- } ¢4 9: 
$4.25 
ards A 
1. Group Goals and Group Locomo. with 
C n 

ee 
4 * =" roperties o Groups 4 writt 
». Leadership . sett 
Each of these six parts is preceded } jhan, 
° . . ‘ 

by a chapter which summarizes and in. 

terprets the results of various investiga- 
tions in the particular area. The authors | Dest 
stress that these integrations are neces- ' Bros 
sarily premature, since current research Com 
still leaves us with many gaps and in-| De 
consistencies, and that the conclusions | mess 
reached are tentative at best. Neverthe- | men 
less, a reading of these six summaries | cal n 
affords a good view of the present state } sions 
of knowledge. stinc 


In reading some of the specific re-| Th 
search projects, one cannot help but be } pack 
impressed by the skill, effectiveness, and | devel 
imagination with which the scientific! read 
method is applied to problems of human 


prob 
behavior. Therefore it is good to note 


outli 
the increasing support research of this }low, 
type is receiving from such institutions | mak 
as the Rockefeller and Ford Foundations, { the | 
the Office of Naval Research, and from | illus 
many individual concerns. Without the) M 
consent and active cooperation of the} the . 
“laboratory organizations, progress} in ec 
would not be possible. Mr. Cartwright } purs 
and Zander have made a valuable con-} view 
tribution toward group dynamics. ) ence: 
WALTER B. SCHAFFIR} amp 

Mor 

PRODUCTIVITY AND PROBABILITY, by! tire 
Thomas F. O'Connor. 193 pages. Em-} a \j{ 
mott & Co. Manchester, England. | sera; 
A competent treatise on time study an seve 
the improvement of industrial efficiency, the : 
by an engineer of twenty years standing! imp 
who turned his attention to a new field} p 
A smooth treatment of a prickly, tech) 1;., 
nical subject. 
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uy, its | Pyrrrnc YOUR Money To Work: The 
ms of * Story of Stocks and Bonds, prepared 
y and | by Merr /l, Lynch, Pierce, Fenner and 
those } Beane. 21 pages. 

social This informative booklet was prepared 
sented | by America’s best known investment 


\ brokerage house for use in acquainting 


nment 

%: {company employees in the nature of 
| their { business securities. A reasonable intro- 
nding duction to investment financing; read- 
id its | able, clear. Might well be on any company 
ip be. booklet rack. 

in. six 

An INTRODUCTION To TRADE UNION- 
7FOUPS T ism, by G. D. H. Cole. 324 pages. 
; George Allen & Unwin, Ltd. London. 
Stand: | ¢4 95, 

A study of British Trade Unionism, 
como: | with comparisons to other economies. 
The author, an Oxford professor, has re- 
/TOUPS @ written the book completely for the third 

time since 1918, to keep abreast of 
eceded changing conditions. 
ind in- 
estiga- 
uthors | Desicn FoR Decision, by Irwin D. J. 
neces: ' Bross. 276 pages. The MacMillan 


‘search ! Company. Vew York. $4.25. 





nd in- Design for Decision is a book with a 

lusions | message: a message for all management 

verthe- | men who make decisions to use statisti- 

maries | cal methods rather than arrive at deci- 

it state} sions by some preconceived or in- 
stinctive reasoning. 

fic re-| The book is light, arm-chair reading, 


but be} packed with illustrations. The work first 
ss, and} develops enough basic material for the 
ientific | reader to understand prediction and 
human | probability, From this point the author 
o note 
of this}low. The establishment of a “decision 
tutions | maker,” collection of data, and making 
ations, {the model are presented with graphic 
d from | illustrations, 
put the} Mr. Bross has succeeded in arousing 
of the| the curiosity and interest of the reader 
rogress |} in each chapter, so that he will want to 
ay right } pursue the subject further. With this in 
le con-}view, the author gives sufficient refer- 
" sences for further reading. A good ex- 
HAFFIR} ample of this is the chapter on value. 
More than one man has devoted his en- 
‘Y, by! tire life to the subject of value and, after 
s. Em} a lifetime study, felt that he has only 
md. | scratched the surface. The author in 
dy and | seventeen pages discusses value so that 
Cee | the reader gets an introduction to this 
anding important subject. 
W field. | Design for Decision treats a very tech- 
y, tech) nical subject in a non-technical man- 
ner, so that the reader can begin to think 


outlines some “rules for action” to fol- 


in terms of probabilities and of quantita- 
tive rather than qualitative terms, The 
author’s own words best show the book’s 
underlying idea: 

“A large proportion of the contro- 
versies in science, and in everyday life, 
turn out to be basically verbal problems, 
and a symbolic translation following the 
pragmatic principle is often a good way 
to clear away the verbal underbrush and 
expose the path to decision. In this way, 
we can avoid distracting verbal will-o’- 
the-wisps and concentrate on the essen- 
tials of the problem, the probabilities 
and desirabilities. I have found the con- 
cepts of Statistical Decision useful in 
this respect in the course of my consulta- 
tions. You might try them.” 


FRED H. LAMBROU 


GuIpE To PENSION AND Prorir SHAR- 
ING PLANs, by Robert S. Holzman, 
Ph.D. 64 pages. Farnsworth. Mount 
Vernon. 


Answers to the major basic questions 
in this area. Done in concise question- 
and-answer form. Written by a Professor 
of Taxation at New York University and 
Past President of the Federal Tax Forum. 
A valuable book for those businessmen 
whose responsibility includes working 
out a plan to cover this important, grow- 
ing business and industrial factor. 


OCCUPATIONAL DISEASE REPORTING, by 
Victoria M. Trasko. 80 pages. U.S. De- 
partment of Health, Education and 
W elfare. 40 cents. 

A review of current practices, together 
with a collection of incidence statistics. 
Important because the health and oc- 
cupational disease statistics are in- 
timately concerned with the pension 
planning of any industry or business, 
not to mention the over-all picture of 
actual day-to-day productivity. 


MANAGEMENT Faces NEW PROBLEMS. 
Proceedings of the 1953 Fall Manage- 
ment Conference sponsored by the 
Society for Adancement of Manage- 
ment. 178 pages. $5.00. ($3.50 for 
SAM members.) 

Eighteen management and technical 
men discuss the industrial future in 
terms of such approaches as Operations 
Research, Communications, Organiza- 
tion, and Executive Development. The 
first hard-cover Proceedings book SAM 
has published, with an especially able 
group of authors. 


‘Ad Review... 





Who Are The Buyers? 


Usually two individuals issue the order 
for advertising that is released for pub- 
lication in business papers: the advertis- 
ing manager in the plant, and the account 
executive in the advertising agency. 

Before these two “buyers” make a final 
decision to use ADVANCED MANAGEMENT, 
or any of the other 2,000 business papers 
now published in this country, a careful 
study is made of the magazines. 

ADVANCED MANAGEMENT, with an aver- 
age of three readers per copy, offers any 
advertiser a highly selective group of 
buyers’ of materials and supplies. 

As was announced in the March issue 
of AM, 94.3 per cent of our members 
have a primary or recommending in- 
fluence in the buying of materials. 

Few of the members of SAM carry the 
title of Advertising or Sales Manager, but 
practically all of them are tremendously 
interested in advertising that offers goods 
or services that may aid in cutting costs 
and increasing net profits. 

The Purchasing Agent makes out the 
final orders, but, back of him are one or 
a dozen other men who carefully analyze 
any product or service that might be 
bought. 

“Group” or “Committee Buying” is 
now a common practice in practically 
every plant in this country. Sell the com- 
mittee, or the men in the background, and 
you cut your selling costs overnight. 

Advertisers and advertising agencies 
are invited to use SAM’s advertising and 
research department. No charge is made. 


—FRANK E. FEHLMAN 


STATE UNIVERSITY 
OF IOWA 


College of Engineering | 
| 


Announces its Fifteenth Summer 


MANAGEMENT COURSE 


June 14 to 26, 1954 | 


Devoted to: Production Planning, 

Job Evaluation, Motion and Time | 
Studies, Plant Layout, Wage In- | 
centives, and Related Subjects. | 








J. Wayne Deegan, Director 
Engineering Building 
lowa City, lowa 
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Anonymous ........... The Foreman and Middle Management 
TENTED. isk wie waa aucociore The Modern Business Republic 
3 Ss ae How Well Do You Pass the Word Along? 
Bellows, i, ron Action Research in the Human Factor 
Berkowitz & Odiorne ...... Engineering Efficiency in Business 
Berkowitz & Odierne ............ Engineers Need More Than 
Technical Training 

eS Industrial Medicine: Management Too 
Dena. Cy Fh, 6 kcce: ceca Robot Restaurants Aid Morale 
EN oe oa pa wi ed Rae eee Is Industry Autocratic ? 
5S Seer Time Study Rating as Measurement 
CO Ere Personnel is an Executive Function 
I ics wats iin wig. cs een ale wechoae aetna Standard Data 
SG a RR: ok wake wad Industrial Engineering in Management 
Clark & Ritchie ...... Dynamics of the Manufacturing Interval 
oS See Consultive Supervision: One-Man Show? 
eee Developing Uncle Sam’s Management Team 
eS eee Arbitration and the Handling of Grievances 
Davis & Josselyn .............. Analysis of Work Decrement 
Factors in a Repetitive Industrial Operation 

St 3 re Statistical Techniques in Industry 
Diebold, J. T. ....: Scientific Management and Human Relations 
Drucker, P. F. .... What Are Employees Really Interested In? 
SSS | eer A History of Scientific Management 
Ab ers ey) A Word on the Rating Films 
"7 eee Our Living Standards Can Go Up! 
Nils cndivn c+ scehadwaneadeaceenee Management Policy 
Golightly, H. O. ........ Effect of Bigness on Labor Relations 
FOG, BW. co cccesccs Effective Two-Way Communications 
Jochim, E. W. . Management’s Responsibility—And Ours 
Jochim, FE. ea ae Our Community Responsibility 
I 5. aig) aaa goo ee nelanea ae Our Universal Challenge 
NE le Whe. ccccccccccecde SAM and the Industrial Engineer 
jechim, E. W. ........ 2 vanktceveseeeneds Where We've Been 
NN yi x praceins winnaraoawe Nw keneaeten How Old Is Old? 
TE, Be We caneeeda Keep Your Labor Relations Program 
Where It Belongs—In The Shop 

OE Sree ee On a “Salary Basis” 
(SSS OSS SR reams ee ar Time Study and the NLRB 
OS SS eae What's Ahead in the Labor Force 
EE hos aeciataieeeciee eae aha A New Time Study Tool 
eS aa Improvement: Management’s Greatest Goal 
A ee Efficiency Through Production Planning 
PE UE whe cecnoccusavicancerienss Product Planning 
Action Research in the Human Factor ........ R. M. Bellows 
A History of Scientific Management ............ H. P. Dutton 
A Morale Audit for Supervisors ............000+ B. N. Taylor 
Analysis of Work Decrement Factors in a Repetitive Industrial 
Se ere: Davis and Josselyn 
Fy Ee ree D. Jones 
A Philosophy for the Employee ............006. J. P. Woods 
Applying Research to Business .........eeeeeeeeee F. Lang 
A Program for Personnel Quality Control ....... T. J. Wright 
Arbitration and the Handling of Grievances ......! A. C. Croft 
Are Your Decisions Reflective or Intuitive? ...... H. E. Kubly 
A Test Analysis of Time Study Men .......... C. A. Thomas 
A Word on the Rating Films ............00000. V. A. Flynn 
Changing Concept of Industrial Relations ..... R. C. Wellford 
Consultive Supervision: One Man Show? ........ C. W. Cook 
Developing the Second Team (Editorial) .......... B. Payne 
Developing Uncle Sam’s Management Team ...... J. J. Corson 
Dynamics of the Manufacturing Interval ...... Clark & Ritchie 
Dynamics of the Manufacturing Interval ..... Clark & Ritchie 
Effective Two-Way Communications (Editorial) .E. W. Jochim 
Effect of Bigness on Labor Relations ......... H. O. Golightly 


Eighth Annual Time Study & Methods Conference 
L. L. Parrish 
Empathy: Management’s Greatest Need ...... R. N. McMurry 
Engineering Efficiency in Business ...... Berkowitz & Odiorne 
Engineers Need More Than Technical Training 
Berkowitz & Odiorne 


Evaluating Human Relations Training ..Osterberg & Lindbom 


Executive Personnel Development ............. J. C. Worthy 
Executive Training & SAM (Editorial) ........... B. Payne 
Facts About Human Engineering .......... J. D. Vandenberg 
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Personnel Administration 
by William W. Waite 
Principles of Human Relations 
by Norman R. F. Maier 
Public Relations Idea Book 
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Reaching Out in Management 
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Salesman’s Compensation 
by Harry R. Tosdal 
Simplified Drafting Practice 


by William L. Healy and Arthur H. Rau 


Social Responsibilities of the Businessman 
by Howard R. Bowen 
Some Observations on Executive Retirement 


by Harold R. Hall 


Standard Costs for Manufacturing (2nd Edition) 


by Stanley B. Henrici 


| 
Want a record? ... 


Can’t attend? ... 
ORDER TODAY 


PROCEEDINGS 
of the 
SAM - ASME 





Creative 


TIME STUDY and METHODS 


Conference 
(see program on back cover) 


Price: $5.00 ($3.50 to SAM 


members ) 


Personnel Men 

Negotiators and Arbitrators 
Industrial Engineers 
Educators in Management 
will be reading . 


TIME AND MOTION STUDY 
IN COLLECTIVE AGREEMENTS 
by George Jay Anyon, Ph.D., 


Assistant Professor of 


ee 


ee) 


ee ee ee) 
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ADVANCED MANAGEMENT 


INDEX—Books (Cont.) 


Successful Labor Relations for Small Business 


Mar by James Menzies Black and J. George Piccoli ......... Sep 
The Development of Executive Talent 
Feb i edad sean gui ale Wik Sieiaddiareate aes Apr 
The Quest of the One Best Way 
LAGER eaeeaeeasneh Oct Oe SN ste cchvsiiesesiseneecncecs a 
The Range of Human Capacities 
Jun ee SS rr ne Apr 
The Whole Man Goes to Work 
Aug TTI 555 sn icueiaia wsacwewesiididl'svardien acieleeners Dec 
The World of Eli Whitney 
Senge Wann May by Jeanette Mirsky and Allan Nevins .................. Sep 
The Writings of the Gilbreths 
Edited by William R. Spriegel and Clark E. Myers ...... Aug 
Toward a Democratic Work Process " 
Jun RS eee ee ee Sep 
UN: Economic Survey of Europe Since the War 
Nov by the Economic Commission for Europe ............... Jul 
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> SALES: For Copying Orders, Let- 2 MANUFACTURING: ForCopying = 


rte 


MANAGEMENT: For Copying wa For Copying Re- 
Letters, Reports, Contracts, In- ; ters, Inquiries, Presentations, : Schedules, Work Sheets,Control : ceipts, Claims, Freight Bills 
structions, Statistics, Etc. * Price Sheets, Etc « Sheets, Master Records, Inven- : _ Slips, Bills of Lading 


: tory Records, Etc 





OPYING 


= = Use It To Copy 





ANYTHING 


right in vour own office! 







“APECO /] , 


Systematic Pd gle 


EVERY DEPARTMENT can use the Apeco Systematic Auto-Stat. This new 
all electric photocopying machine prints, processes and dries automatically. 
It's fast—dry copies in less than 45 seconds! It's convenient—fits on the corner 
of any desk . . . it's ready for instant use! it's easy—anyone can operate it! 
Saves up to 80% on copying jobs. Eliminates retyping, hand copying, check- 
ing or costly outside copying service. Makes legally accepted black and white 
or colored copies from any original up to 11” x 17”—printed on one or two sides. 
So low cost—a complete Apeco Systematic Auto-Stat installation is priced 
well within the budget of even the smallest firm. 
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l SA 


Lifetime INFORMATION KiT_ py ; 
Servi gt ocoPy IT 
Gearavtes aga S FREE és 
2522 = om oe me a2n 282 Sm mm 


2 American Photocopy Equipment Co. 
1931 W. Peterson, Chicago 26, Iilir 





Management, Wharton School 


An analysis of factors from 1946 
to the present relating to man- 
agement and union positions on | 
Time and Motion Study as it af- | 
fects collective bargaining. 


A RESEARCH PUBLICATION OF THE 
SOCIETY FOR ADVANCEMENT OF 
MANAGEMENT, INC. 
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RUSH ME NEW PHOTOCOPY INFORMATION KIT containing 
J booklet on the Apeco Auto-Stat plus separate folders on copying 
g tax returns, color copying and copying on preprinted forms. 
§ Name 

Please Print 

a Firry 
2 Address 
4 City 





Gaetan oeoanan a @ 
134 PARK LAWN ROAD, TORONTO, ONT. 


i ew ee 
In Canada: APECO OF CANADA. LTD 
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CAREER POSITIONS 


For Industrial Engineers 
and 








GEORGE A. SHANNON 


Agency 








GRIFFENHAGEN & ASSOCIATES 


Established in I9II 
CONSULTANTS IN MANAGEMENT 


Advice and technical assistance on problems 
of policy, organization, 
procedure, personnel, and finance. 


New York 
Milwaukee 


Chicago 
Washington 


Boston 
Los Angeles 














HOTEL ESSEX HOUSE 


1050 Broad Street at Lincoln Park 
Newark, N. J. 

Fred Kalmus, General Manager 
Largest and Most Complete Catering, 
Banquet, Ballroom, and Meeting Facilities 
"Where the Northern New Jersey S.A.M. 
Chapter Meets'' 

Home of THE "CAROUSEL" 


Newark's most beautiful Cocktail Lounge 
and Supper Club 
For inquiries and reservations 


Telephone Mitchell 2-4400 








MECHANICAL — MANAGEMENT — ELECTRONIC 
PROCESS — DESIGN QUALITY CONTROL 
INVESTIGATIONS — APPRAISALS — REPORTS 


JOHN |. THOMPSON & COMPANY 
ENGINEERS 
971-17th STREET, N.W., WASHINGTON 6, D.C. 


LABORATORY DIVISION: BELLEFONTE, PA. 














CLASSIFIED 





DR. ROY HERRMANN 


Economist and Management Consultant 


50! Fifth Avenue 


New York 17, N. Y. MU 2-3077 











BRUCE PAYNE 
xo ASSOCIATES 'xc. 


MANAGEMENT CONSULTANTS 


WESTPORT 1, CONN. 

NEW YORK 20O,N. Y. 
BOSTON 16, MASS. 
CHICAGO 1, ILL. +« ATLANTA 5S, GA. 
RIO DE JANEIRO, BRAZIL 
MONTREAL 2,CANADA 











POSITIONS WANTED 





INDUSTRIAL/MAN.- 
AGEMENT ENGINEER, 51% 
years supervisory and staff ex- 
perience in production and re- 
search, seeks management oppor- 
tunity position. Resourceful in 
handling men; organization, and 
communications. SAM Box 377- 
W. 


Desire to relocate in Northwest 
or Pacific Coast. Seven years re- 
sponsible experience in organiza- 
tion, procedures, communications, 
records management. M.A. Ad- 


| 





ministration. B.A., Journalism. 
Married, one child. Box SAM 


376-W. | 





ntl eee ae 





RATES: Classified insertions billed at $1.50 a 
line per issue for Positions Open, $1.00 for 
Positions Wanted. Lines average 30 characters. 
Boldface heading counts as two lines. There 
are 7 lines to an inch. Minimum insertion 
charge on five-line basis. Display ads at a 
minimum of I'/2 inches. Copy required not 
later than the |2th of month preceding publi- 
cation date. 

Answers to box number ads should be ad- 
dressed to given box number, care of AD- 
VANCED MANAGEMENT, 74 Fifth Ave., New 
York Il, N. Y. 





METHODS ENGINEER 


Ten Years’ operating and super- 
vising industrial engineering Meth- 
| ods. Time study by watch and 
Work-Factor analysis in_ elec- 
tronic tubes and parts. Highest 
recommendations. Health excel- 
lent. Age 49. B.S. Business Ad- 
ministration. Salary $6,700. Will 
relocate. SAM Box 382-W. 


| 





Industrial Consultant - Training 
Seven years responsible advisory 
experience including training and 
management consultanting. B.S.— 
M.A. Resume on request. SAM 
Box 381-W. 





MBA Administrative Manage- 


| ment, 30, 5 years’ insurance ex- 


perience, present position responsi- 
ble administration, desires connec- 
tion reputable management &/or 
Insurance Consultant or progres- 
sive company with future, prefer 
Southwest location. Box SAM 
380-W. 
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POSITIONS OPEN 





INDUSTRIAL ENGINEER 
COAL MINING COMPANY 
SOUTHERN W. VIRGINIA 


College graduate in industrial 
engineering. At least three years’ 
experience in industrial engineer- 
ing techniques applied to heavy 
industry. Salary commensurate 
with education and experience. 
Give complete details in first let- 


ter. Write Box No. SAM 379-0. 














Consultant on Production and 
Inventory Control for major elec- 
trical equipment manufacturer in 
the East, covering country-wide 
| operations. Require I.E. or engi- 
neering degree and mathematics. | 
With broad operating experience 
in production and inventory con- 
trol plus active interest in latest 
techniques, electronics, operations 
research, etc. Age: 35-50. Salary 
Open. Box SAM 378-0. 























Ninth Annual SAM-ASME Industrial Engineering Conference 


CREATIVE TIME STUDY AND METHODS 


Wednesday evening, April 28, 8-10 pm: 
Get Acquainted Party (Cocktails)—free to full conference registrants 
Thursday morning, April 29: concurrent sessions beginning 9:15 


CREATIVE SELECTION AND TRAINING OF 
INDUSTRIAL ENGINEERS 


Selection of Industrial Engineering Personnel 
Charles A. Thomas, Mgr., Ind. Rel. and Ind. Engi- 
neering, Standard Pressed Steel Co., Jenkintown, Pa. 


Training of Industrial Engineering Personnel 
Nicholas A. Martucci, Management Consultant, 
Hillside, N. J. 


discussion 


CREATIVE APPROACHES TO MATERIALS HANDLING 


Tomorrow's Materials Handling Methods 
Matthew J. Murphy, Editor, Carroll W. Boyce, Asso- 
ciate Editor, and Robert S. Rice, Industrial Production 
Editor, Factory Management and Maintenance 


Standard Performance Times For Fork Trucks 
Oswald S. Carliss, Director of Engineering, Materials 
Handling Div., The Yale & Towne Mfg. Co., Phila. 


discussion 


Thursday luncheon: 12:30 
E. J. Machold, Pres., Niagara Mohawk Power Co., Syracuse 


Thursday afternoon, April 29: concurrent sessions beginning 2:30 


CREATIVE MEASUREMENT OF OVERHEAD EXPENSE 


Measurement of Maintenance Labor 
J. C. Flynn, Methods Supervisor, E. |. du Pont de 
Nemours & Co., Louisville, Ky. 


Measurement of Office Operations 
J. Henry Parker, Chief Engineer, Rath and Strong, 
Inc., Boston, Mass. 


discussion 


CREATIVE PREDETERMINED TIME STANDARDS 


Predetermined Time Standards in Needle Trades 
Lea Terruzzi, Industrial Engineer, LaResista Corset 
Company, Bridgeport, Conn. 


Predetermined Time Standards in Fabrication and 
Assembly 
H. C. Geppinger, General Electric Co., Bridgeport 


discussion 


Thursday dinner, 7:00 pm 
Freedom Within Enterprise 
The Honorable james C. Worthy, Assistant Secretary of Commerce (Administration) Washington, D. C. 


Friday morning, April 30: concurrent sessions beginning 9:15 


CREATIVE ANALYSIS OF WAGE INCENTIVE PLANS 


Auditing of Wage Incentive Plans 
D. F. Howe, Director of Industrial Engineering, Proc- 
ter and Gamble Co., Cincinnati, Ohio 


Cost Reduction Including Wage Incentive Plans 
Garland C. Martin, Manager of Industrial Engineer- 
ing, Ensign-Bickford Co., Simsbury, Conn. 


discussion 


CREATIVE ADVANCES IN METHODS TECHNIQUES 


Automation—Advances in Automatic Production 
Robert T. Collins, General Sales Mgr., New De- 
parture Div., General Motors Corp., Bristol, Conn. 


Advances in Statistical Controls 
Mel Hurni, Consultant, Management Consultation 
Div., General Electric Co., New York City 


Giscussion 


Friday luncheon, 12:30 pm 
Domestic Legislation Via International Treaties 
W. L. McGrath, President, Williamson Heater Co., Cincinnati 


Friday afternoon, April 30: concurrent sessions beginning 2:30 


ARE WAGE INCENTIVES REALLY WORTHWHILE 


Productivity Without Wage Incentives 
Robert E. Pomeranz, Pres., General Foundry and 
Machine Co., Sanford, N. C. 

Productivity With Wage Incentives 
Robert Jones, Manager of Manufacturing, Jones & 
Lamson Machine Company, Springfield, Vt. 


discussion 


CREATIVE COMPANY-UNION RELATIONS 


The Industrial Engineer and Labor Contract Clauses 
G. Jay Anyon, Wharton School, Univ. of Pennsyl- 
vania 


The Reverend Dennis J. Comey, S. J., Director, Insti- 
tute of Industrial Relations, St. Joseph's College, 
Philadelphia, Pa. 


discussion 


Student members of SAM or ASME may attend any session for $1.00. 
FULL CONFERENCE RATES: $25.00 for Members, $35.00 for Non-members. 

















